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FOREWORD

This study has been conducted under nroject-task number

7908 for_the Air Force Office of Scientific Research, Lolonel
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submitted on Octcber 12, 1966,
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supplied in support of the study.

Publication of this report does not constitute Air Force
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ABSTRACT

This study investigates the difference hetween near-field and
far-fi1eld sonic boom intensities. To do so, it defines a new
intensity standard, effective stetic joad which depends on

lToad waveform as well as magnitude. Many sonic boom loading
wavetorme are computed for 19 structural elements ~f various
types produced by two SST designs as well as F-104, B-58 and
F8-70 aircraft. It is concluded that near-field booms are less
intense than far-field booms, the magnitude of the difference
depending on the character of the waveform. The more the wave-
Torm is distorted from a symetrical far-field (N-wave) wave
shape, the Jlower the near-field intensity. It is recommended
that furthsr theoretical study be made in order to quantify
resalts and isolate the influence o specific parameters on
noom intensity,
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I SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

A.  Summary:

The supersonic transports of the future will be so big that

the sonic boom produced during the acceleration phase of their
flight will have a near-field character. Boom waves ir the
near-field differ from those in the far-field (N-wave) in that
they possess secondary shocks and have greater positive than
negative impulse. With the advent of a more refined theory

to predirﬂ? tho wavan€favm anAd W“.\:ﬂ)\“"v-r‘," im *#ba nn-ow g well as
the far-field, the question is asked about their combined effect
on structural intensity. Investigators have recorded the be-
havior of structures to far-field and near-field boom waves from
small aircraft, but no clear-cut analysis of effects has been
made. Further, no intensity studies have been made for the
predicted SST boom waves. This study attempts to answer some
questions about the effect of boom waveform intensity. It is
theoretical in nature and is intended tc supplement and comple-
ment near and far-field boum data gathered and analyzed during
the Edwards Experiment being conducted by the U.S.A.F. Spe-
cifically, the study compares the intensities of near-field

and far-field booms from various SST configurations predicted
from the more exact (near-field) theory and the less exact
(far-field) theories.

The definition of intensity is also modified and refined from
the current measure of peak overpressure to a new measure, the
effective static lcad produced by a boom on the element in
question. To ccmpute the new intensity, however, loading wave-
forms must be derived. This study computes these based on
available tneory and empirical results from blasting research
and empirical results from sonic boom experiments., It then
applties the net loads to 19 structural elements of various
kinds., Known perturbations of the free-field waveforms are
also introduced into the computer programs prior to loading
waveform fabrication tc simulate nature as ciosely as 3¢ .si-
ble. Finally, near-field intensities, as newly defi:ed, are
compared with far-field intensities.

B. Conclusions:
The following conclusions are based on theoretical results

and are subject to the iimitations of the theory discussed in
the text.
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Near-field intensities in general are lower than far-
field intensities. They are lower than these predicted
by the peak overpressure criterion. Several factors
combire to produce the differences:

a. near-field, free-field overpressures arc lower than
those predicted by the far-fie.d theory,

b. the near-field loading wvaves have lower maximum
loads than the far-field waves, and

c. the dynamic amplification factors are slightly
lower.

In generai, the larger the variation in waveform appear-
ance between near-and far-field thecry, the lower the
near-field intensity.

No significant differences of coefficient of variation
between near- and far-field intensities are noted.

The coefficient of variation of irtensity is lower than
that for maximum free-field overpressure.

Racking intensities decrease slightly with increasing
size ancd speed ot airplane.

Plate ntensities increase slightly with increasing
size and speed of airplane.

Recommerdations:

1.

[F¥]

The wave fabrication technique described herein nas
definite limitations and should be refinea by further
empirical studies of data combines with element model
tuilding theories.

More elements should be theoretically tested and tne
results categorized with buiiding sice, element
height, etc.

Weighting facters for the various structural element
categories should ve derived which describe a ¢ross
section »f tne characteristics of buildings through-
out the country. Jsing these, 4 general intensity
scale can be computed from theory.

More analyses of the data in Appendix § can be con-
ducted. For example, height of glass above the ground




affects intensity to some degree. This has not yet
been thoroughly studied.

Furthey analysis of loading andg response plots, ex-
amples of wnich are shown in Appendix A, are neces-
sary to expose the influence of parameters in govern-
ing intensity.
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IT  INTRQDUCTION

A. Generai:

As the various concepts for a suypersonic transport design and
flig .t profile becoma finalized, and with tnhe zdvent of new
theories for predicting the free-field sonic boom character,

it becomes apparent tnat a more satisfactory means for Jjudging
sonic boom inteasity must be developed. As used herein, "in-
tensity" pertains to the effect of bocm on siructural response.
Of particular interest is the comparison of intensity under
near-field and far-field scnic boom waveform conditions.

Until recently, it was commonly thought that the SST boom would
be of the far-field, symetric N-wave variety. It is not. The
acceleration porticn of the flight profile will oroduce pro-
nounced near-fieid bocom waves and, indeed, in cruise, the wave-
form will be an unsymetric N-wave with the positive impuise
being greater *han the negative. 1s there a difference in pre-
dicted boom intewzity as there is in predicted boom signature?
The study attempis to answer this question.

B. Prediction of the Free-Field Boom and Boom Intensity:

Theories for predicting the free-.ield boom waveform have been
refined over t 2 ve rs. Yo a first snproximation, the boom
strength might be predicted simply from knowledge of the shcck
energy generated by an aircraft and the geometric divergence
{1/R or 1/R¥, where P is the distance from airplane to observer).
In this case, only an e3timate of the peal overpressure and no
knowledge c¢f the wa.zform is obtained. To a seccnd approxi-
mation, the free-field waveform and peak overpressure is pre-
dicted by the far-field theory (1)*. In this case, the waveform
takes the shape of the letter N. in field observations (2, 3)
and in wind tunnel tests (4, 5, 6), it has been observed that
when the observer is relatively close to the aircraft, the N
approximation is not v 1id. Rather, a series of spikes distort
the N shape. It has aiso been noted that the peak overpressure
in a near-field boom wave is laower than that which would be
predicted with the far-field theory (7, 8). Is there a corre-
sponding decrease in intensity?

*Numbers in parentheses refer to a reference in the bibliography.




Tre evoiution and refinement in precicting the free-field

senic boom wave has outdistanced the theory for predicting
intensity with respect te siructures, In the case of human
beings, perceived noise rating schemes have Leen deveioped
which convert a measured sound into a subjeciive resporse
domain {G) For structures, the wmaximum gverpressure criterion
is currently used. Kecently, the so-called response spectrum
¢r shock spgectrum technigue has beern suagested to replace the
gverpres,ure ¢ritericn. It is used extensively in earthguake
end other instsnres of forced vibration where feedback from

the scurce to tne structural sysiem is Jow. In the case of
active air shock igads, however, tuis concept s net entirely
accurate due to feedbsck and other effects. A different scheme

s needed.

The P{eff} or effective static load criterian is proposed as a

second a2pproximaticn for measuring intensity in structures under

active sunic bgom igads. This 13 defined as the equivalent

static lovad applied to a structural system under active shock
.3ad Knowiedge of both the load magnitude and character as wel!

as the respense of the eguivalent efemeni in question is needed

to predict intensity tra defined.

€. OQObjective of Investigation:

This study will compare tne structural int nsity of theoretically

g
predicted neavr-fieid and far-field sonic booms from representa-
tive supersonic transporis aupp1€ed by NASA*. It will use the
P{eff) criterion to ds s0. The SST intensitiec computed also
wiil be compared with those generated by smaller F-104 (10),

3 B-58 and XB-70 (11) aircraft.

1
U

*The waveforms were supplied by Mr. H. W. Carlson of NASA,
Langley Research Center.




I[IT THUCRETICAL APPROACH

A. Rationale:

The basic approach taken in this study was to fabricate fairly
detailed near-field and far-field loading waveforms. Then,
using these waveforms, the response of relatively simple models
of structural elements was computed. For comparison purposes,
however, more than one value of response was computed for each
element subjected to each waveform. The free-field conditions
were perturbed by known amounts prior to calculating response
in order to represent nature as closely as possible. Mean
values of response are then compared.

Previous theoretical studies have used either relatively simple
far-fieid, free-field waveforms applied to both simple and
fairly detailed models of structural elements (12, 13, 14, 15)
or simple far-field, loading waveforms uppiied to simple models
(16), None of the previous studies, however, are able to
differentiate between the relative structural response to near-
field and far-field waveforms.

The selection of the structural element models was based on a
compromise between realism and the true model which is largely
unknown., After careful study, it was decided to use a single-
degree-of-freedom approximation for all structural elements.
While it would have been desirable to use multiple-degree-of-
freedom models, the time, cost of solution and unknown degree
of resolution did not seem warranted.

The results from a single-degree-of-freedom model is not as

bad as it might seem. First, elements with both high and low
frequency first modcs are considered in the study. Comparison
of these cases will indicate any differences between near-field
and far-field waveforms with regurd to frequency effects.
Second, the energy in a given mode is inversely related to the
mode number (1, 2, 3, 4) and directly related to energy in

the waveform at the appropriate frequency. These effects combine
so that most of the energy is confined to a single mode (usually
the first mode) of the elements. Cheng (14) has shown that
higher modes participate little in complex elements under free-
ficld waveforms.

B. Analysis of the Response of Linear, Time-Invariant Systems

Analysis of the transient response of linear, time-invariant
systems can be carried out either in the frequency domain using




the transfer function concept or in the time domain using
either the weighting function and the Duhamel integrel or by
directly integrating the differential equations. Both methods
give exact answers but, depending on the form of the input
data, one is usually simpler computationally than the other,

The connection between the two is as shown below. Let the
response of the system X(t), due to a pressure time history
p(t), be given by the expression:

t

X(t) =7 Wit-1)p(1)dx, (1)
G

whnere W(t-7) is the weighting function (impulse response) of
the system which is described by the differential equation,

X+ 2oy X 4w X K p(t), (2)
where « 1s the natural circular frequency of the system and
K is a constant. Equation (1) can be expressed in the frequency

domain in terms of the trancfer function by taking the Fourier
transform of both sides. The result is:

w

X (j.) = s dte “I-tx(t),

w ._ t
= s dte ~Jwt g dW(t-t)p(1),
- 0
= G(jwlp(in), (3)

where o is the forcing frequency. For the system described by
Equation (2) it follows that,

0 / M-—_"’u_
W(t-) = ke Tt osin{y1-.8 t>
w1 (4)
« .

Gl3) = (e :

! [8 - ",\ .
(Jw)e + 2oup (o) + “n
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It is clear from Equatiorn (2} that if p(Jju), which is the spec-
trum of the pressure wave p(t), is known, then the spectrum

of X{t) is simply found by multiplication. However, to find
X{t), the inverse transform ¢f X{jw) must be calculated using
the equation,

Kt) = L 7 dee 390 T(5.). (5)

- 00

Because of the difficulty of this calculation and the calcu-
lation of p(jw) according to Equation (3), it is usually
preferable to use Equation (1) to compute X(t) or to ingegrate
Equation (2) directiy. The former was done,

Generally speaking, Equation (3) is used only when the system
response is easily interpreted in the frecuency domain such

as is the case in terms of energy considerations. For example,
if one wants to find the integral of x2(t) one has,

fodt X2(t) = 5 dw |X(ju)|?
- Lo 2 o v .2
= [ dw [6(Jw) € 'P(ju)] (6)

by Parseval's identity. In tris case, iG(ju:)i2 kas the inter-
pretation of energy response of the system to inputs at fre-
quency w. FEquation (6) is analogous tQ the equation used in
random vibration worYt in which {P(ju) ¢ is replaced by the
spectral density of the output. Equation (6) cannot be use'
to find the peak of X(t) becduse the phac~ of G(j.) and P{j.)
has been lost in the process.

C. Choice of Free-Field Perturbations:

Experimental results have shown that the coefficient of varia-
tion of peak free-{icld overprs .sure is on the order of 40
percent (17). Likewise, the cuefficient of variation of the boom
wave duration is on the order of 10 per:ent {17). These known
variations are incorporated in the study as perturbations of

the free-field waveforms so t!at mean intensity values under
pseudo real conditions can be compared,

Because of linearity of the model used, superposition is used
in the computations; to account for peak overpressure variations,

9




If, fer example, only the variation in overpressure were used,
"he varitatiorn ot peak response would also be 40 percent and
comparison of mean values of intensity would be superfluous.
But the wave duration is also perturbed by atmospheric hetero-
gengity However, variations in wave duration are more diffi-
cult to account for <imply because the relationship between peak
response and wave duration is non linear. After considerable
thought, 1t was apparent that the best approach to take was to
compute a number of response values for waves whose durations
varied in accordance with a coefficient of variation of 10
percent. Four multiplicative time coefficients, accordingly,
nodified each waveform: 0.918, 0.972, 1.028 and 1.082.

In addition to variations in peak cverpressure and wave dura-
tion, it is known that low level turbulence causes “noise"

in the signatures of sonic boom waves (18, 19, 20, 21). The
noise factor either peaks the shock pulses or rounds them off
for the most part. It i< clear from physical reasoning that
the noise is caused by *wo effects: dispersion and attenua-
tion (22). Dispersion resuits from two sources: t"e varying
index of refraction as a function of frequency and turbulence
and wind. Absorption of energy during passage through the
atmosphere causes attenuation. Further, a multiplicative ncise
model should be used. Because variatiors in the random atmos-
pheric characteristics are slow compared with the duration of

a typical N-wave, it is expected that successive peaks in a
given waveform would exhibit essentially identical noise charac-
teristics (20).

The above discussion leads to one form of 4 model for wareform
vartation due to random dispersion,

po(x.t) = - d.p{ e d (t-x/W), (7)

where W is a function uf local temperature which is random 1n
x and t, and P{ ) is the Fourier transform of p{x,0). A
stmpler, ard perhaps better wodel for the random effects at
some fixed position is,

o W 0 :
plt) = o dp( e 3Ot ()) (8)
where the (. ) is a random function of . corrvesponding to
random delays for ecach frequency. In etther case, the mulii-
10




plicative nature of the noise is apparent through the nresence
of P(uw).

In using either of the above models, some description of P(w)
and ¢(w) is necessary. It is extremely difficult to realistic-
aily model these effects in terms of known characteristics of
the atmosphere such as mean temperature profile, Tow altitude
turbulence spectra, etc. Moreover, the cost of a suitable

Monte Carlo simulation would have been prohibitive. For these
reasons, empirical "noise" perturbations based on past experi-
mental records were used in the fabrication of waveforms. While
this is not the most desirable procedure it will certainly
indicate the first-order effects of such perturbations.

In a study by NASA, conducted at Oklahoma City, a large number
0f waveforms were obtained under different weather conditions
(10). The investigators labeled the waveforms to be of tie

P (peaked), NP (normal-pe~ked), N((normal), NR (normal-rounded),
or R (rounded) type in order of degrading "peakiness". When

the nu ber of observations made under each category were tabu-
lated for altitudes above 30,000 feet, it was shown that the
majority of records were of the normal or NR type.

The average rise time of the NR records was on the order of

10 milliseconds. The noise portion of the study was, there-
fore, Timited to studying two types of equally weighted condi-
tions, those with normal waveforms and those waveforms that had
a rise time of 10 milliseconds.




IV FABRICATION OF THE LOADING WAVE

 ;_ M. General:

There are many variables that modi7y a free-field wave upon
striking a building element. Some of tnese are:

1. Shape and dimensions of the structure,

2. Position of element within the structure,

3. Mach angle,

4, Refleciion coefficient e¢f the structural
element loaded,

5. Reflection coefficient of the ground,

6. Transmissibility of the structure in toto,

7. Speed of sound,

8, Manner of load {racking or plate),

9. ‘'eakage of structure, and

10. Angle of attack {heed-on, side-on or traiiing).

In this study, the critical vector oy head-on vector is the
only one considercd. A 1 of the other variables mentioned above,
however, are treated in one form or another.

The technique of fabricating loading waveforms was developed
during nuclear weapons effects research (23, 24, 25). Because
of the extremely high pressures of interest, however, refine-
ment to the degree necessary for computatiocn of response to
.onic boom was never accomplished. Also, research in load
fabrication was different in that design rather than analysis
of effects was the end product. As a result of this and other
tactors, parameters 2. 5, o and 9 werc not treated. Parameter
3 was assumed always to be 900.

The fo'lowing discusses the logic, some of which is old and
some new, that was used 1n generating the lcading waveforms.
Almost all of the manipulations, even the ¢ld¢ ones, are bLased
on empirical results from field or shock tube data, not theory
per se.

B. The Racking voad:

Th> racking load disterts a structure in the shear mode. Note
11 the photographs of ¢ shock wave hitting a simutated structur
in a shock tube how a front ard a back load will be displaced
in time (Fig. 1}. Note further the large time necessary for
the back load o “ciean up”.
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In this study, the net racking load was fabricated by sub-
tracting the back from the front load at some delay time

ty = L/CaM (where L = structure length, C; = sound speed at
aircraft and M = Mach number). The front load is computed
as follows:

1. The air free-fielu wave, Py is applited to tho
structure. It is computed vy dividing aill ground
freno field wave pressures supplied by NASA, :p,
by 1.9. Tne value 1.9 1s tke ground reflection ca-
efficient used by NASA,

2. To each shock in the wave 1S added a triangular pulse.
T.e .night is determined by the product of the struc-
tural v flection coefficient and the shock strength,
Py Th. base of the triangle or bleed-off time is
equal to 3S/(Cg (where . 1s the minimum distance from
the eguivalent mass point toc a free surface and C

is the speed of sound at ground ievel,

0

o] oo ~ 1 - ;o ] , . 1 ; §
3 The ground reflected t,_.e-field wave, 'p,, is added
< . ‘ Y
o Y i B v p . S =2
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C. ihc “late Load:

The front loading wave minus the internal pressure wave com-
prises the plate leading wave. The front loading wave fabri-
cation procedure has already been described above. The internal
loadirg wave is more difficult to describe.

Experimentai measurements at White Sands (26) and Oklahoma

City (10) have indicated that the internal lcading waveform

is essentially a :ightly damped sine wave of a frequency slightly
larger than u,, the intercept cof curves enveloping the Fourier
spectrum of an N-wave. Superimposed on the damped sine wave

are usuatlly some higher freguency perturbations.

This can be explained in the following manner. Since reflec-
tivity increases and transmissibility decreases with increasing
forced frequency, the initial response of ar eiement (and hence,
the internal pressure) is roughly the transient response of the
first mode of the element to a step input. Superimpcesed on the
internal pressure wave, however, is the forced response of %fhe
element at the fundamental frequency of the boom wave, approxi-
mate]y'ﬁx'(r = wave duration). In the free vibration interval,
the internal wave must take on the free vibration frequency
characteristics of the element. The net observed internal

wave is a damped sine wave having a frequency of roughly 1/1.5+.

The word "element" has been used in a general! sense. In fact,
the entire structure loaded and not just a wall or a window
within the structure must be considered as the "element" when
speaking of the internal wave. A1l parts of the structure,
therefore, participate in the internal wave fabrication.

It is obvious that a detailed theory for fabricating this wave
must take more time for thought than that available in the study.
For this reason and pecause empirical fabrication techniques have
been used in other parts of the procedure, the internal wave

is treated herein simply as follows:

api(t) = Pp (2-Rg)e “PoLyy (¢ (9)

where Api(t) the internal wave pressure at time t,

Pgp = the maximum free-field pressure on tne element in
question,

X3
1}

reflectivity coefficient,

18




damping factor resulting from leakage and
internal damping of structurail elements, and

It

w = 2-/V.51,

Observations (26) have revelaed that very flexible structures

or structures with large wirdows have a reflectivity coefficient
of about 1.4. Structures or rooms of medium stiffress and with
smaller windows have a reflectivity ccefficient cf about 1.5.
Ralatively, stiff structures with few of small windows have a
reflectivity coefficient of about 1.7.

An exampie of fabricating the plate loading wave is shcwn in
Fig. 2. The wave fabricated resembles net loading waves described
in {26) and (17) quite well.

D, The Roof Load:

The roof loading wave is fabricated in the same manner as the
plate lcading wave with the following excestion. The wave
reflected from the ground does nct, in most instances, load the
roof directly but must "bleed arcund” the edge of tre rocof,
From cbservations which confirm this line of reasoning (26)

the gr.und reflected wave portion of the front icading wave is
treated in the same manner at the back loading wave.

i9

+ R




Air free-field, far-field N wave with a peak
pressure ap

Structure stiffress governs height of
recteciion:s, Psﬁpo

ApORS -‘\‘ ApoRs i\\
_— l — 3

ts

Dimensions of structiure determine duration
of reflection t

Refiectivity of ground
determines Apg

BE

nt i
=g
t, depends on wave angie and height above
7 ground. Reflectivity of ground and wall

Ap R determine R_Ap
Pg N !\\ s™¥g ApgRS

ts ts

Atmospheric conditions govern associated noise

Transmissibility governs inside load size and shape

_—

Net loading wave differs considerably from
free-field wave

Figure 2 - Net ioad is the summation of many parameters.
The above example shows how a far-field N wave
can be fabricated for plate or diaphragm load.
The same technique can be used for racking loads
and near-field boom waves.
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V MODELING AND SELECTION OF ELEMENTS FOR TEST

A. Selection:

Just as all people are different, so too are ail structures
different. As a matter of fact, there may be more differences
in structures than in people from the standpoint of a transfer
function and, therefore, intensity. Several scales of "respon-
siveness"” to sound have been described for people in reference
(9}. These scales are based on the judgment of the investigator
citing the scale and his .mpression of the mean response charac-
teristic of a human being. We are not yet &t the stage of being
able to say what the mean characteristic of all the structures
ac.o0ss the nation may be. A selection of elements for test

must be made, however.

The Edv.ards AF Base Sonic Boom Experiment has as its structural
subjects three buildings which are considered to be "represent-
ative". They are generally described by the following:

1. One story house - This dwelling is roughly 28 feet
by 40 feet in plan. It has a living room, kitchen,
family room and three bedrooms. The construction is
of wood framing materials, wood 5iding and gypsum
board.

2. Two story house - The two story hc.se has in addi-
tion to the rooms in the one story house, a dining
room, There are roughly 2,000 square feet internally.
The construction is of wood frame, wood siding and
gypsum board interior.

3. Bowling Alley - This building is of interest because
of the long span, low frequency roof. The building
is roughly 75 feet by 120 feet with no internal
posts. Four steel girders span the 120 foot length

In addition to the two houses and bowling alley roof, two hypo-
thetical ten story buildings having low fundamental frequencies
and three windows of different size located at three different
heights above ground were selected for study. Table 1 details
the 19 characteristics of the window and structure elements
examined.

B. Modeling Procedure:

In the aerospace industry, a detaiic 4ledge of an airplane
or a space vehicle's character is regquired to insure confidence

21

BT




Studied

Elements

Structural

€

escripticn 0

D

~ [ ~ r~ ~ ~ ~ un <t ~ w <t ~ i <t
o9 — — — — — — - — — — — — .- — —
Q
4 —O -t
Q Ther (oS (=8 (=S < I <L T L -G <X L =L <C L < X <L <C
(o2 = Z P P =z z P 3w P « - & z a2 Py e P
o< = —_
(o)
L=l
— O W ) e (€2 K] W W — — - — — - — — —
Qa & < o ] < D [en] O OO O < < [e] [ o [anl fas] ] (e}
E v . . . B . . [ . . . . . . . . .
=2 (o] o < (&) (&) o [ QNS o i [Sn] [ (o) [a0] <o je] [ (] [o)
O e
'
3 >
(S
- o~
e ] .
CL 3V (] o <o (o] ™y <D GO C [gng < o O o o) Q (&) o
@ o w Pab] Q un) O =t ae] —— ) O oy o~ @) o~ ~ O ~ ~
E— o wn . . . . . . PR ' . . . . . . . .
LU - T S W fns — [e] s o ~ 7~ o) ~— wy ~ —_ w r~ — [Vl o~
— WL . —_ o P~ — TN~ <t o —~ <r [aa] - < [aa} —
[P ] o — ~ o~ [V o~
g S ]
RIS
& ——
1
@ -~
N
o
- —
VU — ™ o ~ o~ [g¥] O 1O ) O QX ™~ e o) o ~ o jee) ~ o
Ve W @ O e v— — — T oy ~ [Te) o~ ~ [¥el o~ ~ us oy
— 3 C — — — - — o ™ (28]
SRS N -
o 3
= O
M fen] o [0 fea) O i W W O <Y o [ feal . oY = Y N
- VD ] ju) ) () o ~ O W () [\ O Pl <O o (] 2 o
G . . . . . . P . B . B . . . -
~ 0 el o 42 [S2] O X WOy~ w0 el O w Yol Vel w N g
[%al — — o~ ('l ~
Ly -~ 2 o [l . (e (o] DO o [yal < (@) [ (el Nl O o
L~ G ~ A wy [ o (98] D X g (] > 2 < o w2 o (e [
s . . . B . . I, .4 . B . . . . . . -
— (3N — ~ ~ <y W < <t <t - e <t < Nel < <t W
[ W uy w
-~ w w L <O w2 ) @ D o w 2D <o (- o () 2
. (el 0 sl [ ) D 2 oy < [ (i <o I (g o
e W W [ — o = [gV] N [ [§¥] [gV] f () [
~— <1 (o] o~ (28] u () [aal faal [~ o~ oy <t - (o)
) —_— - —
e uwn wy e [ O N LAY WY L (] [ [} W Ll Ml
. e W 2 el (] D WY OO LD w w0 D [he] Y N [ (SR »
- oA o - ~ = P m— YO w w o [¥s] w oY w -
~— o ~4 ) o uy . [SYIA IS NN — - NG . — W) o &
[+3¥] e - -
— R Y w QO . A [ [N et N * N
. [e] (&) uw? Nal . [} W) WD Y us wy o N »
- [N Y ) ' W N o 0 - ~t . )
.. — o b —~ — — N . B
<
Q LU Y LY 4 Q by b Y o Y @ >
-~ = % > » - - - e e e - e - - =] ] - - 4
- W i) v w W (= [ I - BRI < o sl © Q o s R o
o o B < o o ) —— — — - .- — — e — -
1 a IS [as 0 iy [DEER TN S ¢ 4 [ A IR [8Y Es e 5 B [
- .
Lo
A = Bl > * Y v 0
(= [ - - [ SRS e e
[} * fe) (] QOO LY 0T
- At .t - - o e ad e
pY VY U UV) QY W) VYOV PR VRN W VI S U
7 %] w W w — - L AR e S
LSV IR UNES e B B T B S by b TR R e
COoC o ToOREOW 0w - — —
oI LI o SN S RS T oy v oy aor
[e] — o ™ <t u R LG VRN L W [aal A4 wr wr ~ S Al
N
aerWlt Wi [




L

in design. In civil engineering, however, the extra money that
may be required to insure confidence in design is insignificant
compared to testing costs. Too, dynamics is seldom a considera-
tion to the civil engineer. For these and other reasons, the
dynamic characteristics of buildings ana their elements are,
for the most part, unknown. For example, references (26) (28)
and (29) are about the only test reports on the dynamic proper-
ties of residential buildings or their elements. As a result
of the abov' discussion, a simplified modeling technique was
used to describe the elements tested. Reference (23) describec«
the procedure in detail and reference (27) justifies its use.

Racking Mode - The racking mode of vibration refers to the

shear distortion that a structure undergoes as the result of
lateral loads. 1in the simplified method of analysis, the shear
walls provide the spring while the mass is distributed according
to design of the house and unit weights of the materials used.
The unit stiffness used for a shear wall element wes measured

at White Sands (26) and the value determined used tc¢ calculate
frequencies in the report. The point of load applica.on
(PLOAD) was seiected as the gravity center of the loaded wall
shape.

An exaaple for calculating the natural frequency of a shear
beam is given below for the one story structure.

1.84 PLOAD | =
1.53 PLOAD 3
| PLOAD
| | 0.76 PLOAD
777%7;
23




where: k = stiffness of shear wall at point PLOAD,
1.045 x 106 1b5/in.,

3
"

i mass of truss, wood roofing, and shingles,
8420 1b.,

m, = mass of gypboard ceiling and insulation,
4650 1b., and

mj mass of inner and outer walls, 11,880 1b.

In the above example, the unit shear stiffness of similarly
built structures has been observed to be 4.44 x 103 1b/in.

ft. (26). The shear area avaiiable in Ehe N-S direction of the
structure is 8 ft. x 153 ft. = 1224 ft.<. PLOAD is 5.26 ft.
above the slab. Therefore,

(- 4.44 x 10° x 1224 1b.

5.26 in.

The natural frequency is:

e . 1 |1.085 x 10° x 386 lég
N 2w |1.84 x 8420 + 1.53 x 4620 + 0.7€ x 11,880 '

f

n 18.3 cps.

Racking frequencies of the other elements selected were calcu-
lated in the same manner. As a check, the measured racking
frequency of the N-S direction of the two story structure was
about 8.8 cps (30). The calculated value is 9.7 cps.

Plate Mode - The frequency for tne plate or diaphragm mede of
vibration for a wall element naving studs, outside sheathing

and a gypsum board interior was computed assuming it to be a
simply suprorted beam. A tull description cf the procedure

is given in reference {(23). The value computed, 15.5 cps, agrees
well with the value observed, about 16 cps (30). However —the
reco~d shown in (30) indicates that a higher mode is participating
in the vibration history to some minor extent.

Windows were assumed to be plates rather than simple veams.

Thic is prcbably a good assumption for smaller windows but it
may be slightlv in error for larger windows. Data in refegence
(17) indicates that the frequencies computed for the 50 ft.«

ard trte 100 ft.¢ windows are reasonable, however. A detailed
description of the method for computing the plate frequency 1§
given in reference {(23).
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VI ANALYSIS OF RESULTS

A. General:

The 19 elements described in Table 1 were subjected to 8 near-
field and 8 far-field SST loading waves fabricated via the pro-
cedures described in the foregoing using the data in Figs. 8-10.
The three XB-70 and the B-58 and F-104 waves (Figs. 11-15) were
also applied to all elements. No perturbaticns were used on

the data waves. All results are tabulated in Appendix B.

The near-field waves appearing in Figs. 3-10 were calculated

by H. W. Carlson of NASA, Langley Research Center for the con-
tractor aircraft characteristics and conditions noted in the
figures. The most appropriate lift conditions for the proposed
contractor aircraft at the various positions within the flight
profile were used. A description of the theory used by Carlson
is given in reference (6). The maximum far-field cverpressure
‘alues were also calculated by Carlsor while the far-field wave
durations were computed from equation {(6) in reference (4) using
the atmospheric constants given for the 1962 standard atmosphere
(31). The a8-70, B-58 and F-104 boom data waves shown in

Figs. 11-15 were taken from references (10) and (11). The far-
field overpressures for these flights were conputed from the
nomograms in reference (32) and the wave duration from equation
(6} 1n reference {4).

The figures appearing in Appendix A give examples of the loading
waveforms fabricated and the instantaneous values of Pleff).

The free-field waveforms are plotted as well for comparison pur-
peses.  Elements 13 and 1 are used as examplos.

Figures A-3 to »-10 in Appendix A have no "noise"perturbation
while Figs. A-11 to A-18 do¢. The "noise” or rounding process
tends to lower the intensity for the element considered and for
all elements as well. Tables in Appendix B give P(max), P(ef:)
and 2AF values computed for eight representative waveforms with
and without the rounding. The odd tabulated values starting
from left to right in these tables have n¢ rounding whereas the
even va'ues do. Removal of just a little erergy at the first
of the wave has ¢ ccnsiderable effect on the intensity derived.
This suggests that max‘mum overpressure 1s an important parameter
minfivencing intensity,

Figures -3 to A-47 can be used to compare the near and far-field
effects on the two elements considered for both contractor wave-




forms. One can see that the near-field loading waves seem to
cause lower values of response than do those from the far-field.
Only a detailed analysis of all the loading and response plots
will skcw which simple parameters in a boom wave govern re-
sponse, however.

These plots, along with hundreds of others, generated for the
remaining elements show tnat the loading waveforms are quite
different from the free-field waves. And indeed, response data
shown in reference (30) look scmewhat similar to the P(eff)

wave shown. We are, however, quite skeptical of the large roof
and large building racking waves computed for the F-104 airplane.
A good deal of loading data on big buildings or big roofs must

be derived in experimental programs before the theoretical values
computed can be trusted.

F-104, B-58, and XB-70 data and the associated far-field wave-
forms are plotted in Figs. A-48 to A-52 for one example of the
racking response, element number 1. Differences in response

may be noted, but they are usually within one standard deviation
of one another as is snown in Appendix B.
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B. Comparison of Near-Field With Far-Field Intensities:

Charts plotting the mean values of intens:ty and the associated
standard deviations for each near-field and its counterpart far-
field wave are shown in Figs. 16-5C. “he ueta which nroduced
these plots are given in Appendix B, Note that the individual
maximum values of P(max), P(eff), and DAF are shown along with
mean values and standard deviations.

[t can be easii’ seen that *he near-“ield waves produce ar in-
tensity lower than that generatea b, the far-field waves. The
differences are greater than simply the differences in peak
overpressure, Further, all the near-field waves were computed
assuming a weight equal to the take-off weight while tne far-
field waves used the actual weight at various parts of the
fiight prcfile. In other words, a no.malizing factor accounting
for weight differences would lower the near-field intensities
computed even further.

How much lower are the near-field intensities than the far-
field intensities? What is causing the intensities to be lower?
To answer these qguestions the ratios of tne far to near-field
mean values of P(max), P(eff) and DAF regarding t. e 19 elements
were averaged. The results are presented below:

Ratios for Average Far vs. Near-Field
values of P(max), P(eff) and DAF*

_Lontractor A _Contractor 8

v d
Plmax! Pleff)

(i
=
sl i

Condition P(max) P(eff) DAF
| 1.28 1.27 .02 V.32 R oo
2 V.27 .28 J.97  1.33 1.24 g.95%
3 1,04 1.09 T.¢5  1.0% i, 08 1.03%
4 1.03 R Q.97 1.00 1,072 1.0

The above table shows that as trne boorm changes from near-field
to far-field conditions {1 to J} tre intensities 7P ¢ Y]

equalize. Th's seems reasonable <inge the waveforms 1n condition

Y 1

*not normalized for weight differences. A1l values for Plmax
andg Pleff) would be larger if normalizing were done.
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD o
EFFECTIVE STATIC LOAD
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD a—
EFFECTIVE STATIC LOAD
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD a—
EFFECTIVE STATIC LOAD
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COMPARISON UF NEAR-FIELD WITH FAR-FIELOD —
EFFECTIVE STATIC LLOAD

TYPE (LEngut ¢ LENGTH TIR4 LA o-MEAN NEAR-FIELD, P(EFF)
DAMP ING s Pea Cint PITCH ANGLE « -MEAN FAR-FIELD, P(EFF]
HE IGHT 108 reEr AREA | -ONE STANDARD DEVIATION
BASE 1ee reet CONTRACTOR .
oo danne el
§ u_c_CILlnaVIM cauisy '__' —]
] b }
I
] |
. ‘ ! i
. rrrcTve
‘ STATIC LoaQ T T L
| ; I
' [
' L | N
[ €10] t |
(rery l I I i
1
0 e e e
19
:N LA N |
ract ‘ "
saa-viee re 1a .20 2 g’_l
rads YY) ars
cam fIELS [\\
] \‘ '
natlu .
ALTItuel 30, 008 TR v ene . 000

GatalRasy, inC.
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COMPARISON OF NEAR-FIE' D WITH FAR-FIELD oy
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD a——
EFFECTIVE STATIC LOAD
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD —
EFFECTIVE STATIC LOAD
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD
EFFECTIVE STATIC LOAD
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD
EFFECTIVE STATIC LOAD
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD o
EFFECTIVE STATIC LOAD
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD — 3
EFFECTIVE STATIC LOAD o
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COMPARISON OF MNEAR-FIELD WITH FAR-FIELD it
EFFECTIVE STATIC LOAD

TYPE sLEagr? 13 LENGTH NRItE ¢-MEAN NMEAR-FIELD, P{EFF)
GAMP ING (I U 1 PITCH TANGLE x-MEAN FARLFIELD, P(EFS)
HEIGKHT 12 FRET AREA ‘I" 1 -ONE STANDARD DEVIATION
BASE I CONTRACTOR s -+
. i eveeraeviux s-unumﬂ_ﬂj
r —bmwm - €R;TEnION-
ACCELERAT (G} ceving
ol T
s
< .
1
$
¢ ¢
P
grrgeting i
4 ¢
SIATEC 104D 4 .
b . "2
scars) g )
cesr)
1
¢ . —
) K9 183

89 . ,
o LB o are MINGS L TFNT" LTRRE
rage
NEAR-FIELO ————rn ! \ .
.30 14.20 re.2e Tx 33 \\[—’

rage se230 os 290 #e 228
FaR-FLIELE
te e \‘ te.27 Te.27 l

nAlHR t.3 1.9 2.2 2.7

ALYITVDE 29,080 40,300 49,400 L1 11]

Ratacarer, InC.

Figure 41
66




COMPARISON OF NEAR-FIELD WITH FAR-FIELD —
EFFECTIVE STATIC LOAD
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD s
EFFECTIVE STATIC LOAD
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: COMPARISON OF NEAR-FIELD WITH FAR-FIELD o~
EFFECTIVE STATIC LOAD
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COMPARISON OF NEAR-FIELD WITH FAR-FIELD —
EFFECTIVE STATIC LOAD
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4 loox quite simitar, Even so, the near-field cr third crder
theory woulc give lowey intensity values on the average for
21l condi*ions, This resuits probabiy because the negative
impuise is somewhat smaller for near than for the symetric
far-field waves in all conditions.

At this point, we must repeat that the near-fieid theory should
not be confused with near-field conditions. 7T: ¢ near-field
theory gives a finer approximation of the 2oom wave than the
far-field theory. Near-field conditions, on the other hand,
are *hose where the observer is in such 2 position tnat auxil-
iary shocks from various parts of tre aircraft can still be
distinguished.

The above tabie car indicate what is causing the ngar-field
intensity to be lower than the far. DAF is relztively unchanged
but the P(max) ratios are virtually the same as the P(eff)
ratios. Near-field intensity is lower because orf Tower effective
loading feedback conditions. OCne might question, the-efore, the
wave fabrication technigque, but the identical procedure was used
in each case.

Ratios of standard deviaticn for far vs. near-field values of
P{max), P(eff) and DAF were compared in a similar manner as that
above for mean vialues. The results are presented below:

Ratios fcr Far vs. Near-Field
Values of c[P{max)], alP(esf)] and o!{DAF)
Contractor A Contracter B
Condition ofP(max)] o(P(eff)] o(DAF) o[P{max)] c[P(eff)] o{DAF)

1 1.36 1.26 1.08 1.49 1.43 1.27
2 1.36 1.26 1.04 1.49 1.25 1.13
3 0.98 1.09 1.04 1.19 1.12 1.20
4 0.9¢9 1.03 0.88 0.96 1.04 1.04

The standard devietion ratios of intensity vary little from the
ratios of the mean. This indicates that no significant differ-
ences in the coefficient of variation should exist between near
and far-field conditions.

As a final obcervatior, coef icients of variation for P(eff)
were computed for selected waveforms and elements (Appendix B).
It was noted in ail cases thet they were lower for P(eff) thaw
for either P(max; or the 40 percent value introduced into the
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peak free-fieid overperssure during computation. This suggests
that the coefficient of variation for structural damage to any
one particular element will be lower than that expected for free-
field overpressure.

Some feeling for differences between near-field and far-field

(N-wave) waveforms can be obtained by comparing their Fourier
spectra. The spectrum of an N wave of the form shown below i3:

Po [ o T 2 o]

™

-

p(t)
p(. v oo s ZPO UT , - wT
Jwj =] — -Te cos 7+ 7 sin 5 (10)
Tw ,

The high frequency asymptote of the peaks is given by,

o, L 2p
P{iu) =3 .0 (1)

W

and the low frequency asymptote by,

Z
P(ju) = j Powl™ . (12)
6

If a near-field wave is approximated by the sum of two N waves,

et
— NP
PJ[\,\ T

— 1,72 —
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its spectrum is given by,

. r~ =
P(ju) = {55% *wT] cos ﬂzl + 2 sin fll‘
T]u L 2 J
j2p [ T,
+ : _% -wTy cos f{g + 2 sin f;&] (13)
2¢ -

The corresponding high frequency and low frequency asymptotes
are given by,

jw ; (14)

W

and

Piu) = 32 (P42 + PpT,2) . (15)

Examination of the asymptotic behavior for the two cases in-
dicates that, wy, the peak of P(jw) , will be shifted to a
somewhat higher frequency for the near-field case. The high and
low frequency asymptotes for ihe N-wave intersect at a frequency,
wg determined by the equation,

or

we = 12/T . {16}

In reality, the near-field waveform is not symetrical as shown
above. It looks morve like the following:
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And:

Cy L jep -
“w 2 2——

2p
2 c s : . N \.JT

;‘2’—2— (cos.t j-sin .t) [)2 sin 2 - Ty « cos ‘”T{l (17)
~ 2 27|

81

eaniEEy—




The spectral envelopes of such a function lies, for che most
part, below those for both the symetrical near-field and far-
field cases. Unfortunately, reality is still not modeled even
with the more complex waveform, because the positive impulse
s"ift suggested by Young (33) is not yet intrcduced into the
wave. Introducing this added effect would have the effect of
lowering the true near-field spectral envelopes in the fre-
quency ranges of interest even further, keeping maximum posi-
tive overpressure constant.

The results derived seem to correlate with those derived during
damage tests. During investigation of glass breakage, Maglieri
et al (34) showed that the F-104 aircraft, which generates a
somewhat cleaner signature in the near-field than does the F-105,
was more effective in breaking glass than the F-105 at equal
free-field overpressures, This would suggest from a gross stand-
point that either: 1) distorted waveforms produce lower inten-
sities than the clean N-wave; or 2) waveforme distorted in the
F-104 manner produce greater intensities than the clean N-wave.
Unfortunately, no clean sonic boom N-waves could be generated

at the high overpressures necessary to break the glass and check
the suppositions. Nevertheless, the less distorted waveform
broke mcre glass than the more distorted one.

Simple intensity quantities have been suggested by Mayes and
Newman (35) and Wiggins (17) based on the response spectrum
technique. Maximum overpressur. governs at certain frequencies
and positive impulse governs at others. Results given below
suggest that this criteria could be improved, however.

C. Effects of Airplane Size on Racking and Plate Intensities:

The intensities from far-field waves for the F-104, B-58, X8-70
and the two SST's were averaged and normalized with peak free-

field overpressure for the six racking elements considered (see
Appendix B). The relative results are shown in the table below:

Normalized and Averaged Values of Far-Field P(eff)
For the 6 Racking Elements Considered

F-104 B-58 X8-70 SST
Mean t{sec.) N.0B2 0.147 0.230 0.4310
Mach No. 1.50 1.22 T 86 2.7
2p (psf) 1.60 Z2.50 1.80 1.66
Normalized 2.00 1.80 1.43 1.27
P{eff){psf)




The above table shows that racking decreases as t and Mach
number increase. Comparing only the racking values for the two
small houses revealed virtually the same results. For piate
vibrations, the reverse seems to be the case.

wormalized and Averaged Far-Field Values
of P(eff) for 12 of the Plate Cases Consicered

F-104 B-58 XB-70 SST

Mean 1 (sec.) 0.082 0.147 0.230 0.410
Mach 1.50 1.22 1.86 2.7
ap {psf) 1.60 2.50 1.80 1.66
Normalized (.80 1,31 1,31 1.44
P(eff)(psf)

The above table shows :hat plate vibrations can be larger under
equal free-field overpressure SST's than F-104's. This might
explain why the internal pressures under B-58 booms are greater
than those generated by F-104's. Of course, all statements made
are general and might not be true in specific instances.
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TABULATED RESULTS
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PMAX
PEFF
DAF

PM A X
PEFF
CAF

" PMAX

PEFF
DaF

PMAX
FEEF
DAF

PMAX
PEFF
DAF

PMX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

ELEMERT TYPE
1 RACK
3.31 2.16 3,37
483 3.76 4.72
1.46 1.74 1.40

ELEMENT TYPE
1 RACK
36 2.54 4,36
642 5.24 5.85
1,47 2.06 1.3%

ELEMENT TYPE
1 RACK

3.15 2.13 3.19

S5:.44 411 4.77
173 1.93 1.50

ELEMENT TYPE
1 - RACK
4.07 2.55 4.06
5.88 4.68 6.58
lo44 1.83 1.62

ELEMENT TYPE
1 RACK

3.62 1.85 3.60

4,92 2.92 4.93
1.36 1.58 1.37

ELEMEANT TYPE
1 RACK
3.62 2.0% 3.60
4.97 2,10 6.00
1,37 1.52 1.66
ELEVMENT TYPE
1 TACK

249 1.05 2.47
3.25 1.57 3.29
1.31 1.50 1.33

ELEMENT TYPE
i RACK
2.48 115 2.46
3.86 2.08 3.20
1¢5% 1.81 1.30

CONTRACTOR

MACH

A 1.25 40,899
2.16 3.37 2.16 3.37 2.16 MEAN 2.76
3.71 5.50 4.23 4,61 3.46 MEAN 4,35

ALTITUBE FIELD

NEAR

172 1473 196 1.37 1.60 MEAN 1.61
CCNTRACTOR MACH ALVITUDE FIELD
A 1.25 40,899 FAR

2954 4,36 2054 4&36 2-5" mEAN 3.45%5
4.16 5.97 4.54 6.06 4.82 MEAN 5,23

164 1437 1.7. 1439 1.90 MEAN 1.62
CONTRACTOR MACH ALVITUDE FIELD
A 1,50 44,599 NEAR

210 3,21 2.13 3,20 2.13 MEAW 2.65
3.18 4.74 3,37 4.80 3.48 MEAN 4,24
152 1448 1.59 1.50 1.64 MEAN 1.61

CONTRACTOR MACH ALTITUCE FIELD
A 1.50 44,599 FAR

2.52 4.0% 2.55 4.03 2.55 MEAN 3,30

4,69 5.63 3.66 5.75 4.20 MEAN 5.13

1,86 139 1.43 1.43 1.65 MEAN 1.58
CCNTRACTOR MACH ALTITUCE FIELD
A 2.00 49,599 NEAR

1.83 3.59 1.80 3.57 1.45 MEAN 2.66
2.83 5.06 3.06 4.73 2.07 MEAN 3.81
155 141 1.69 1.32 1,43 MEAN 1.46

CONTRACTOR MACH ALTITUDE FIELD
A 2.00 495599 FAR
2.02 3.60 2.01 3.60 1.70 MEAN 2,77
3,86 5.50 3.29 4.76 2.27 MEAN 4,22
1,91 1.53 1,63 1.32 1.34 MEAN 1.54

CCNTRACTOR MACH ALTITUDE FJELD
A 2.70 65,000 NEAR
1,06 2.67 1.19 2..,6 0.77 MEAN 1,79
1.65 3.64 1.75 3,36 1.07 MEAN Z.45
1.59 1.36 1.47 1.26 1.38 MEAN 1.40

CCNTRACTOR MACH ALTITUDE FIELD
A 2.70 65,000 FAR
1el) 2.66 1.26 2.2 0.85 MEAN 1.83
1.69 3.82 1.95 3.74 1.34 MEAN 2.72
1.52 1.43 1.58 1.42 1.59 MEAN 1.53

B-3

S.De
5.D0.
S.D.

S0
S.D.
S.0e

S<Ds
S.D.
S.D>»

SOD.
SeD.
S.D.

S.Da
S5.0.
S.0.

S.0.

S.D.
S‘D.

S'D‘
SOD.
S.D.

<0,
SQD'

S'D.

1.08
1.53
0,20

1.45
1.88
0.27

1.31
1.68
0.19

1.30
1.69
0.13

1.26

1.84
0.20

0.97
1.34
0.15




PMAX
PEFF
OAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
OAF

PMAX
PEFF
DAF

PMAX
PEFF
OAF

PMA K
PEFF
DAF

PMAX
PEFF
DAF

FLEMENY TYPE

1 RACK
2,77 1.94 2.85
4,55 31.49 3.9C

1.64 1.80 1.37
TLEMENT  TYPE
1 RACK

4,03 2.52 4.01
5.99 5.13 6.67

1,48 2.04 1.66
ELEMENT  TYPE
1 RACK

2.85 1,66 2.88
4.22 3.29 4.76
1.48 1.58 1.65

ELEMENT  TYPE
1 RACK
4,06 2.41 4.05
5.6C 2.66 6.24
1.38 1.52 1.54

ELENMIANT  TYPE

1 RACK
3,31 1.59 3.42
4,47 2.69 4,11
1.35 1.59 1.38

FLEMONT  T¥ic
1 RACK
31.31 174 3.67
L, 50 2054 4,79
1.3c 1.46 1.31

CLEMINT TYPE
1 RACK
52 1eol 2.50
A 1.560 3434
31 1.50 1.34
FLENMONT TYPE
1 RACK
.15 2.40
.09 3.720
1.42 1.36

24t
3.86
1.5%

MACH
g 1.3
1.94 2.84 1.94 3.09 1.94 MEAN 2.41
3,13 6,79 3.80 5.22 3.76 MEAN 4.08
1.61 1.69 1.96 1.69 1.%4 MEAN 1.71

ALTITUDE
38,000

CCNTRACTOR FIELD

NEAR

CONTRACTOR  MACH  ALTITUDE FIELD
B 1.3 38,000 FAR
2.52 4.00 2.52 4.36 2.52 MEAN 3.31
5.09 5.54 3.85 5.58 4.09 MEAN 5.24
2.02 1,39 1.53 1.28 1.62 MEAN 1.63

CCATRACTOR MACH ALTVITUCE FICLD
B 1.5 40,500 NEAR
1.91 2.91 1.96 2.90 1.96 MEAN 2.42
3.60 4.65 3.31 4.33 2.88 MEAN 3.88
1.88 1.60 1.69 1.649 1.47 MEAN 1.62

CCNTRACTOR  MACH ALTITUDRE FIELD
B 1.2 40,500 FAR

2.36 4,03 2.41 4.02 2.41 MEAN 3.27

6,57 6.43 4,47 5.42 3,30 MEAN 4.956

1.94 1.57 1.35 135 137 MEAN 1.57 5

FIELD
NE AR
MEAN 2.53
MEAN 3.64
MEAN l.47

COCNTRACTGR  MACH  ALTITUCE

B 242 45,000
1.7% 3.41 1,70 3.40 1.6
2.60 4.B4 2.72 .18 2.3%
1.50 1,42 1.560 1.41 1.50

ALTITUCE FIELD
45,000 t AR
1.72 3.65 1.59 3.64 1.66 MEAN 2.63
2,69 5,89 3,28 5.11 2.43 MEAN 3.90
1.56 1.60 1.74 1.41 1,47 MEAN 1.51

CCNTRACTOR  MACH
g8 2.2

COATRACTOY  MACH  ALTITUCE  FILELC
g 2.7 59,000 NEAR

1.06 2.72 1.19 2.71 0.77 MEAN 1.8¢

1.62 3.67 1.74 3,41 1.08 MEAN 2.7

1.54 1.36 1.66 1.26 1.39 MEAN 1.39

ALTIYUCE
599,000 FAR

2.62 0.85 MEAN 1.3}
1.79 1.35% MEAN 2.7/
1.60 MEAN 1.53

CONTRACTCR  MACH FIELC
g8 2.7

1,11 2.66 1.2%

1.70 3.83 2.01

1.53 l.44 1.59 1.43

54

SOD.
SlDQ
S.D.

S.D.
Sof.

5.0

5.0.
S.lie
S.0.

S.D.

[}
ei e

S

6.91
1.46
Ce19

1.34
1.89
0.28

0.(}1
.40
0.14

1.33
1.93
.22

1.21
1.6l
0.0q

1:03
1,13C
0.10

0.97
1.34
0.15




ELEWMENT  TYPE COCNTRACYOR MACH ALTITUCE ®IELD
2 RACH A 1.2. 40,899 NEAD
EMAX 3.26 2.1%6 3.372 1.91 3.31 1,90 % 50 2.16 MEAN Z.u9d S.0. 1,10
PEFF 4,36 3,16 5327 3,27 5.06 2.92 3.92 2.49 MEAN 3,80 S.U. 1.56
DAF  1a34 147 2432 1471 1,52 1454 112 1.16 MEAN 1.43 S.0. C.21

ELENMENT  Ty@s CONTRACTOR  MACH  ALTITUCE FIELL
l RACH A 1.25 49,899 F AR

PMAX 4,05 2,454 4.03 2,25 4,01 2.23 4.36 2.54 MEAW 3,25 S,0L. 1.38
PEFF 5,81 2.99 5.36 3,07 6.20 3,92 611 4.67 MEAN 4,75 S.0. 1.9%
DAF 1043 105?’ 1-‘3 103? 1.5:" 1070 lotfo lo‘.S ME&N 1.48 SgDo 0-14

ELEMENT  TYPF CUNIRACT(OR  MACH ALTITULE FIELD
2 RACK A 1.50 44,599 NE AR

PMAX 3.27 1.90 3.31 1.83 3.33 l.61 3.31 1.59 MEAN 2.53 S.D. 1.1
PEFF 3,96 2,51 4.595 2.86 5.16 2.85 4,44 2.2)1 MEAN 3.57 S.0. l.56
DAF  1.21 1422 1.33 1452 1.5% 1o77 1.34 1.39 MEAN 1.43 S.0. 0.17

CLEMERNT  TyPE  CCHTRACTCR  MACH  ALTITUCE FIELC
2 RACK A 1.50 44,599 FAR
PMAX 4,07 2.25 4 06& 2.26 4,06 1.92 4.03 1.39 MEAN 3.06 S.D. 1.42
PEFF 5.56 4.26 5,36 3,22 5,24 2,78 6,00 2.99 MEAN 4.55 S.0, 2.03
DAF  1.61 1489 1.32 1.43 1,30 1.45 1.49 1,59 MEAN 1.51 5.0. 0.19

ELEMCSAT  TYPE CONTRACTGR MACH  ALTIYUCE FHIELC
2 RALCK A 2.00 49,5573 NE AR
PMAX 3,32 1,33 3,29 1.37 3,06 1.22 3.57 1.00 MEAN 2.728 S.0.
PEFF 4.1l 2.02 4431 7027 3,87 1.68 4,10 14,36 MEAN 2,97
DAF 1424 1.95 1031 1.869% 1,27 1438 1.15 1.%6 MEAN 1,35 S.D.

P LA
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e
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) ro et
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- gl
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r

TLEMENT  TYPE  COANTRACTOR  MACH  ALTITULE FlelC
? RACK A 2.00 49,569 AR
PMAX 3,41 1,57 3.33 1,52 3.0 1.34 3.60 1.15% MFAN 2.38 S.0, 1.30
PEFF 5,06 2.56 4.9% 2,53 3,87 1.62 4.41 1.68 MEAN 3.35 S.D. 1.75
}a DAF  1.45 1,70 1e66 1,67 1.25 1021 1.23 1.45 MEAN 1.43 S.D. 0.19

FLENMINT TyPE  CONTRACTOCR  MACH  ALTITUCE FIELD
¢ RACK A 2,70 65,000 Nt AR

PMAX 2,30 C.88 2.29 2,95 2.2% 0.94 2.02 1.06 “EAN 1.60 S.0. 0.83
PETF 2476 1420 2.49 1.28 2.88 1.21 2.67 1.12 MEAN 2,00 S5.0. 1.06
JAF 1,15 1023 1.27 1.32 1.29 1.28 1.32 1.05 MEAN 1.24 S5.0. Q.09

CLLMENT TYPE CONTRACTCR MACH  ALTITULE  FIELD
’ RALK A 2.70 65,000 AR
PMAX 2,33 1,00 2,30 0.89 2,27 0,97 2.04 1.08 MEAN 1.62 S.D. 0.83
POF, 2096 1433 2,78 1.19 3,26 Y 42 2.89 1.26 MEAN 2.13 S.D. 1.12
DAF 1,27 1.32 1021 117 l.éd 1,47 1,42 1.17 MEAN 1031 S.D. C.12




PMAX
PCFF
CAF

PMAX
PEFF
DAF

PMAX
PEFF
OAF

PMAX
PeEFF
OAF

PMAX
PEFF
DAt

PEEF
JAF

PHAX
PEE}
DAr

DM
SRS

AT

ELEMENI

TypPe
2 RACK

2.98 1.74 3.00
.13 2.76 4.56
1.39 1.58 1.52

ELEMENT  TYPE
2 RACK
4.03 2.26 4.01
6.06 3,73 5.25
1.50 1.65 1.31
CLEMENTY TYpE
2 RACK
2299 1.74 3.07
5.10 3.0 5.35
1e71 1.96 1.44
ELEMENT  TYPE
2 RACK
4a06 2414 4,05
e 78 64,39 5,381
167 2.04¢ 1.43
FLEMENT  YYPE
? RACK
3.12 1424 3,08
3.75 1.689 4,28
1.20 1.53 (.39
ELEMENT Tybr
? TAlK
3,07 1o40 2,03
Gl Jadh 4.7
o3 1057 lan?
fLeMENT Tyor
2 AU
R I L A
A S T
1.l 1o ta .24

bLoMENT Ty
’ SAUN
el S
Jedho Lo S. 1R
PSR SN 1.0

CONTRACTOR  MACH  ALTYTUDE  FIELD
8 1.7 18,000 NE AR
1.72 2.99 1.71 2.98 1.70 MFAN 2.1358

287 415 2477 3.67 2,12 MEAN 3.45

lab? 159 1.62 1.23 1.725 MEAN 1.48
CONTRACTOR MACH ALTIIUDE FleLDd
8 1.3 38,000 FAR

2.23 4.00 2.21 3.99 2.20 MEAN 3.11

2.98 5.58 3.56 6.59 3.7i “EAN 4.69
la34 1,40 1.61 1,665 1472 MEAN 1. 7
CONTRACTOR MACH ALTITUDE FIELD
8 1.5 404500 NEAR
173 3.04 148 3.03 l.46 MEAN 2.31
2.61 3.75 1.96 4.18 2.14 MEAN 3,47
le51 1.23 1.32 1L.38 1.47 MEAN 1450
CONTRACTOR  MACH ALTITUDE FILELD
B 1.5 404500 FAR
214 24,03 1.83 4,02 1.79 MEAN 3.01

.46 2419 2.53 4.95 2.56 MEAN 4.46
1.62 1429 1439 1.23 1.43 MEAN 1.51
CANTRACTOR  MACH A TTUDE  FIFLD
8 2a? 45,00¢0 NEAR
1,20 3,04 1.21 .74 7 36 MEAN 2,10
216 084 LRSS 3058 [onT MEAN 2, RD

1.3] 1.26 1.32 1.31 1,08 MraN 1.5
CONTRACTOR  SACH AL T YNy f1eLrn
8 J.2 a4h, 000 FAR
To3R 3,01 1,29 2070 Lasd MEAN .17
Jedh 3,830 1.0 356 1468 MEAN 31D
1o 70 1,77 174 14031 1.00 MEAN Loe7
CINTRACTOR MACH Al T Tunt i
i} 27 39, 00T NEAS
Do =T 2029 Qo 3n 000N 1,07 MBAN L 8
TLo27 2.2 12y 2070 1.1 Mpan .o
LAV TS (R S SPUNCAT A SR AR SPUD EAU L 2 SV Y
VOTRAL TR M AT TITUOE FIEED
R R S, 00 FaQ
Do N, 0, T 00 L 0 MEAN e
lolS 3008 Lol o3 1086 MKy 2113
ol 7 Yaws toad 161 1017 M7aAN 1,31
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FLEMENT  TYyDf8  CONTRACTOR  MACH  ALTITUCE  FIELD
5 2 RALK A 1.25 40,899 NF AR
I PMAX 3,47 2078 1,42 2,73 3,43 2,67 3.42 2,64 MEAN 3.07 5.0, 1l.04
: PEFF 5,45 4,18 5.10 3,83 4.60 3.30 4.36 3,07 MEAN 4,24 S.0. leou-
DAF 1459 1451 .49 1,640 1.36 1.23 1,27 1,16 MEAN 1.37 S.0. 2.1
ELEMENT  TYPE  CONTRACTCR  MACH  ALTITUCE TELC
3 R.CK A 1.2% 40,899 AR
PMAX 4,17 3,29 4,17 3,23 4.16 3.17 4.15 3.11 MEAN 3.68 S.0. 1.27
PEFF £,67 4,71 S.16 3.62 5.1% 3.51 5.89 4.20 MEA' 4.89 S.D. 1.87
DAF 1457 1.49 1.26 1.12 1424 leli 1442 1.35 MEAN 1.32 S.0. 0.17
FLEMENT  TYPF  CONTRACTCR MACH  ALTITUDE  FIELD
2 <ACK A 1.50 44,599 NE AR
PMAX 3,36 2.53 3,30 2.33 3,29 2.26 3.32 2.04 MEAN 2.80 S.D. l.04
PEFF 4.4l 2,36 5,47 4,02 5,77 4a13 4u9/7 3,26 MEAN 4042 SoUe. la66
DAF 1431 1.32 1.66 1.72 1.7 1.83 1.50 1.60 MEAN 1.59 S.0. 2.19 i
CLEMIAT  TYPD CCANTRACTIR  MACH ALTITUCE  FIFLC
2 RACK A 1.50 44,599 FAR
PUAX 4,02 3,02 3,93 2.30 3.97 2.71 3.39 2.43 MEAN 3.36 S.D. 1.26
PEFF 7.05 5,18 5.55 3,90 4.82 3,22 4.73 2.99 MEAN 4.68 S.0. 1.98
OAF 1,76 1,72 1,39 1,40 1,22 1.19 1.19 1.23 MEAN 1.39 S.D. 0.23
FLERM NT  TYPE  CCNTRACTOR  MACH  ALTITUCSE FIELD
2 RACK A 2.00 0 49,599 NE AR
. PMAX 3,35 2,03 5,26 1.83 3,20 1.67 3.43 1.94 MEAN 2.59 S.D. 1.12
s PEFF 4 30 3,12 4.79 3.32 4,36 2.30 4.12 2.57 MEAN 3,67 S.0. 1l.41
VAR 1.2F 1.5 1.4% 1,81 1.35 1.68 1.20 1.33 SEAN 1.46 S.0. 0.21

MOAT O TyPS COATRACTIR MACH  ALTITUCE  FI
1 QALK A 2.00 0 49,559 HAR

PMAYX 3,37 2,23 3,24 N2
L

Ce 1.9% 3.20 1.73 3.43 2,07 MEAN 55 S.0. .10
PEFE 5,490 4,75 5,13 3,45 2,82 2.43 4,17 2.59 MEAN 3,94 S.0. 1.71
CAF o795 1.9 1.58 1,79 1a19 1,460 1.20 1.25 MEAN 1.51 S.D0. C.29
FLENM AT TYes  CONTRACTOR  MACH  ALTITULE I=zLZ
3 RACK A .10 65,000 MHE AR

Lowse 2,37 7023 2,35 1,02 2.74 1,02 MEAN 1.30 S.U. 0.31
T30 3,24 2,18 0,80 1.73 2065 1.51 MEAN 2.48 5.0, 1.01
.62 1.39 1072 1020 1ose 1ol 1.39 MEAN 1.41 S.0. .18

PMAY 0,36
PEFE V.07
DAF 13T

EEMONT Tyor CONTRACTER MACH ALTITUCLE FieLl
3 ALK A el A5;000 FAR

PRAY o607 1,08 Dol 1,34 2038 1,24 2,24 1,11 MEAN 1.84 S.0. 0.81
PEEF 3,810 Z,41 2,832 1,79 2.8 VTP 2,36 1,70 MEAN 2.46 S.D0. 1.01
DAF 1.4ef 1.7 1,07 1033 1.l 1odd 1,27 1.53 MEAN 1.36 S.0. 0.15




PHOA X
PEFL
DiLF

PMAX
PEFF
DAF

PMAX
PETF
Da/s

pMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX

PEFF
DAF

PMAX
PEFF
DAY

PM A X
PEEY
DAF

ELEMIAT  TYPE
3 RACK
3,08 2.53 3,07
2.7G 2.92 4.77
1625 115 155
ELEMENT  TYPE
3 RACK
4.14 3.28 4.15
5,0C 3.53 5.69
1.20 1.08 1.37

FLEMEAT  TVPE
3 RACK
6 Z.33 3,01
5 3,03 3.71
7 1.30 1.23
FLEFERT  TYPE
3 RACK
3,34 2.87 3.93
4,80 2,36 4,71
1,22 117 1,20Q

ELEMENT  TYPE
3 RACK

T8
¢ 50
e 32

25
2'
1*
ELENMEINT  TYPE
3 RACK
2.46 1.49 2.%4

3,33 2,36 3.7
1.35 1.58 1.39

LLERENT TVPRE
3 PALK

Je40 1.5 g.4n

3.52 2444

1.46 1.57

[
* Lk L

117

MACH

CORTRACT TR
8 1.3

ALTITUCE
38,000
2.43 3,09 2.38 MEAN

FIELD
NEAR

3,06 2,77
5.27
172 1.63 1.6C 1.69 MEAN 1.48
CONTRACTOR  MACH  ALTITUDE
& 1.3 38,000
4,14 3.16 4.14 3.08
7.27 5.39 7.44 5.29

1.76 171 1.80 1.72

FIELD
FAR

MEAN 3.61
MEAN ©.49
MEAN 1.50

L]

—
L W o
s ro

1]

CCANTRACTOR M

g 1
2 15 Loqq ZoG
2.76 4.41 3.2
1.28 1.47 1.5

ACH ALTITUCE FIELC
NE AR

MEAN 2.57
MEAN 3.71

MEAN 1.40

COCNTRACTOR MACH ALTITUCE FIELD
g 1.5 40, 500 FAR
2.67 3.91 2.59 3.90 2.30 MEAN 2.726
3.19 5.18 3471 6.33 4,26 MEAN 4,44
1.20 1432 1,43 1.62 1.85 MEAN 1.35

CONTRACTOR  MACH  ALTITUCE  FIELC
g 2el 45,000 NEAR
30 3.06 1.58 3.02 1.55 MEAN 2.41

2:49 3.67 2.37
1.38 1.20 l.e1l 1.21 1.45 MEAN Y.

3.67 2.25 MEAN 3,07
30

CORTRACTOR  JACH  ALTITUCE FIELC
& 2.2 45,0C0 FAR
1.88 3.18 1.69 3.14 1.52 MEAN 2.50
2465 3,77 2435 4431 2.72 MEAN 3023
1431 1619 1.40 137 1.68 MEAN 1.32

ALTITULE FIELC
# 2al 59, 00Q NEAR
1,31 2.61 1425 2.29 1.12 ME''! 1.85
2.22 2.88 1,83 2.72 1.57 MCAN 2.53
1.70 1.19 1.67 1.19 1.29 MEAN 1.41

CONYRACTOR  MACH

CCMTRACTOR  »alH  ALTITUCE FIELC
g 2a7 56,000 FAR

1,34 2.38 1.78 2.24 l.11 MEAN l.84

2.80 1.77 2.86 1.70 MEAN 2.46

1.18 1.38 1.28 1.53 MEAN 1.36

B-8

3,97 4,9% 3.55 MEAN 4,1C

S.D.
SW{).
SUD'

0.95
ilaq
0.24

1.25
lo74
0.2%

1.064
1.19
0.10

0.81
1.01
0a15




TLEVTARTD O TyeE CONTRACTNR MACH  ALTITUCE  FIELT
4 RACLK A 1.2% 42,359 NEAR

PMAX 1,34 2,51 5,37 2,31 3,67 2,75 3.4 2,70 MEAN 3,10 S.U. 1.02
PEFE S,00 4,23 4.37 3012 5,10 3,77 5.49 4.15 MEAN 4.57 S.C. 1.57
DAF 1,50 1.39 1.47 1.234 1,42 1.42 1.61 1.54 MEAN 1. 47 S0, 0.09
ELENSNT  TYPF  CONTRACTCR  MACH  ALTITUCE FIELD
4 RATK 2 1.25 40,899 FAR
PMAX 4,15 2,47 4,18 1,45 4,17 3.25 4,17 3,20 MEAN 3.76 5.0. 1.27
PEFE 5,74 4,36 7.22 5,87 7,27 5°3~ 5,50 4.20 MEAN S.70 S0« 2412
DAF 1,37 1.76 1.73 1464 1.75 la64 1439 1,72 MEAN 1.51 S.U. 0.20
CLEWMENT  TYSE COATRACTOY  MACH  ALTITUCE  FIELC
s QALK A 1.50 44,599 NE AR
PMAX 7,33 2,460 3.32 2.54 3.35 2,50 3.23 2.50 MEAN 2.70 [.D. 1.02
PEEF 6,17 4.77 4.G6 3.69 4,30 3,27 4.16 3.10 MEAN 4.30 3.0, 1.68
DAF 1,89 l.o<4 1.50 1.4€ 1.28 1.31 1.26 1.35 MEAN 1.48 S.D. 0.24

ELEM-ANT  TYPZ LCATRACTOR  MACH ALTITUGE  FIELD
“ RACK A 1.50 44,599 FAR

PMAX 4.02 2,12 4,00 3.5 4,02 237 3.97 2.76 MEAN 3,49 S5.D0. 1.23
PUFF 5,32 3,34 5,58 4.33 6,98 5.11 6.54 4.57 MEAN 5,30 S.D. 1.97
D8F 1433 1476 1437 1.42 1.74 1.72 1.67 166 MEAN 1.52 5.0. 0o .9
ELEMINT TYPE  CCNTRACTGOR  MACH ALTITuUCE FIELC
4 RACK A 2.00 49,589 NE AR
PMAX 3.36 2.23 3.36 2,12 3.33 1,95 3.22 1,80 MEAN 2.68 5.D. 1.09
PEFF 4,72 3.56 4.40 3,12 4.39 3.00 4,20 2.82 MEAN 3.78 $.D. 1.40
DAF  1.36 1.56 1.31 1.47 1432 1.54 1.30 1.57 MEAN 1,43 S.D. 0.12
ELEMERT TYPE CCRIRACTOR MACH  ALTITUCE FIELCD
4 RACK A 2.00 49,599 FAR
PMAX 3,39 2,47 3.38 2.26 2,36 2.09 3.22 1,90 MEAN 2.76 5.D. 1.07
PEFF 4.,4€ 3,22 4.4 3,13 5.19 3.74 5.46 3.80 MEAN 4.18 S.D. 1l.5%
DAF 1,32 1431 1430 1,38 1.55 175 1.70 1.99 MEAN 1.54 5.D. 0.26
ELEMSAT  TYPE CCANTRACTOR  MACH ALTITULE FIELC
4 RACK A 2.70 65,000 NEAR
PMAX 2.24 1428 2,40 1,47 2.38 1.30 2.36 1.25 MEAN 1.84 S.D. Q.79
PEFF 2.8%4 1.9% 3,14 2,16 3,07 2.02 3.18 2,17 MEAN 2.57 S.D. 0.97
DAF 1,228 1453 1.30 1.47 1.29 155 1.35 1.73 MEAN 1.44 5.D. Q.16
SLEMENT  TYPE CCATRACTOR MACH ALTITUCE FIELC
‘4 RACK A 2.70 65,000 FAR
PMAX 2,31 1.3% 2.41 1,58 2.%2 1.37 2.39 1.32 MEAN 1.89 S5.D. 0.79
PEFF 2.6C 2.00 3,90 2.78 2.86 2.03 3,02 1.98 MEAN 2.88 S.D. 1l.16
DAF 1,26 1,67 1,62 1.76 1,560 1.2 1.26 1.50 MEAN 1,55 S.D. 0.23

B-G




PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

ELEVMENT  TYYPE
4 RACK
3.0C 2,50 3.00
5.5C 4440 5,09
1.83 1.76 1.70

ELENMENT  TYPE
4 RACK
3.99 3.24 4.16
7.78 €.22 7.75
195 1.92 1.806

ELEMENT  TYPE
4 RACK
3,02 2.40 3.02
5.32 4.2% 5.79
1.76 1.77 1,91

ELEMENT TYPE
4 RACK
3.9¢ 2,937 3.9%
betl S.01 T.44
1.62 1,68 1,88

ELEMENT TYPE

4 RACK
3,32 2,17 3.44
4,26 3.C3 4,33
1.28 1.40 1.38

ELENMZINT  TYPE
4 RACK
3,33 2.30 3.27
4,33 2,20 5.39
1.3C 139 1.65

ELENMINT  TYPE
4 RACK
2.31 1.36 2.41
2.9C Z2.00 3.90
1.26 1.47 1.62

CCATRACTOR MACH ALTITUDE FIELD
g 1.3 38,000 NEAR
2.60 3.07 2.50 3.07 2.46 MEAN 2,77
4.1 4,19 3.16 4.20 3,18 MEAN 4,23
1.60 1.3&6 1.26 1.37 1.29 MEAN 1,52

CCNTRACTOR MACH  ALTIYUCE FIELC
g 1.2 38,000 FAR

3,38 4.45 3.264 &.15 3,19 MEAN 3.69 &

£5.28 5.99 4,52 5.6 3.30 MEAN 6,01

CCNTRACYCOR MACH ALTITUDE FIELD
g 1.5 40, 300 NE AR
2.35 3.06 2.29 3.00 2.13 MEAN 2,66
.62 5427 3,93 3.94 2.90 MEAN 4.50
1.97 1,72 171 1431 136 MEAN 1.69

CONTRACTOR  MACH  ALTIVUDE  FIELD
8 1.5 40,5C0 FAR
Z.91 3.94 2.83 3,92 2.63 MEAN 3.39
5.80 7.06 5.19 5.40 3.79 MEAN 5.76
2.0C 179 1.84 1.238 l.44 MEAN 1.70

CONTRACTOR MACH ALTIVUCE FIELC
8 2.2 45,000 NEAR
1.98 3,11 1.83 3.08 1.72 MEAN 2.54
3,17 4499 3.54 4,74 3,12 MEAN 3.90
1.60 1.60 173 1.54 1.81 MEAN 1.57

CCNTRACTOR MACH ALTIYUCE FIELC
B 2.2 45,060 FAR
2.09 3.23 1.71 3.20 1.73 MEAN 2.063
3,87 5.79 3.99 5.14% 3,37 MEAN 4.38
1.85 1.79 2.09 1.61 (.95 MEAN 1.70

CCNTRACTOR  MACH  ALTITUCE FIELD
ft 2.7 59,000 N AR
45 1433 2,42 1.28 MEAN 1.F9
16 2.07 3.23 2.14 MEAN 2.63
29 1.5% 1.34 1.68 MEAN 1.43

CCNTRACTOR  MACH  ALTITUCE FIELD
g 2.7 59,000 AR
1.58 2.42 1.37 2.39 1.32 MFAN 1.89

2.78 3.86 2.63 3,02 1.98 MEAN 2.88

1.76 1.60 1.92 1.26 1.50 MEAN 1.55
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P i RN

S‘D.
5.0,

<
- e -

S.0¢
S‘GO
S.D.

S.D.
S.D.
5.0,

S.D’
SeDs
S'DG

S.D.
S.DC
SQD.

S.D.
S.D.
S.D.

0.92
1.56
0.23

1.25
2.32
0,30

0.93
1.70
.26

l.22
20 16
0.22

1.04
10’05
0.22

1.07
.67
0.27

0.82
0.99
0.15

1. 19
l.t6

e ln}
.o




pPMAX
PEFF
DAF

PMA X
PEFF
DAF

PMAX
PEFF
DAy

AMAX
PECF
DAF

PMAX
PEFF
NAF

-n
[Ra]
R

»
B
N Y

éu‘tkL

2496
i"?}

“
\Jo"‘\

LLEWT

1.7
O' 7q
0.51

ELENME

5
1.61
0.76
0e%G

AT

tNT

TYpZ
ACK
2210 2:.%6
.94 1.:2¢4
C.45 (.48

MY

[T

§
R,

O o T <
L]
£ 0 D X

26
537
£ 38

o~

Fﬁ (3 (2]

ANT O TYPE
RACK
1.42 2.2
L.86 1.11

Ces? 0,49

TyYpr
RALCK
sUT 278
1.09

TypP(
RACK
1.29 1.52
Caetbl 0.79
C 48 0..2
NY TYPRE
RACK
1,40 1.60
C.61 C.80
Csae 0,50

CONTRALTOR
2
EPT)
1.43
0,47

CONTRACTOR
A

3.18 3.73 3.723 3.70
1003 1235 1,05 (.37 1.06 MEAYN

0.32 0,38

CCNTRACTGR

A
217 2a
0.917

46

'.).'505 0351 O;'QD O.C)[-

2.@0
0.99 1.

2296

\).38 Oe"‘?) 9019 0.4?’

CCANTRALTAR
A
.‘l’

oG
o
O oo

2.22
l.11
0.50C

£

CCNTRACTCR
A
2.01 2.31
0.84 1.11
0.42

CCNTRACTOR
A
1025 1.55
0.62 C.81
0.49 0.

CONTRACTCR
A
135 1.59

0.62 0.82 Q.62 0.H2
0.51 0.46 0.%2 0

0.4

MAC

1.2
2.15
P.15
Jet2

MAC
1.2

D.33

MAC
1.50C

201\.)

MAL
1.5
2452

28 0.99 1.31 1.00 MEAN

¥ AC
2.0
1.73
0.85
0.49

MAC

2.0
2.02
C.85

D.48 0.42 0.49 0,43

MaC

ZaT
Le24
0.62

FIELC

H a2l TITUCE

5 41,899 NE AR
310 2.63 MEAN Z2.90
1,99 116 MEAN 1,30
068 T,44 MEAN 0,45
HoOALTEITUDE v TELD
£ @, 839 FAR
3.12 MEAY 3.45
1.19
0.37 2.24 MEAN (.34
H ALYITUCE FIELT
0 44,599 N AR
.52 2413 MEAN 2.32

1625 0497 1.26 0,97 MEAN 1.10

0c4b6 MEAN Q.47

H  ALTITULE
0 44,599
3.06 2.56 MEAN

FIELD
FAR

2079
lel3
J.39 MEAN 0.40

H ALTIYUCE FIELD
0 29,599 NEAR

2.26 1.72 MEAN 2,01
l.13 0.35 MEAN (.99
0.50 N.50 MEAN 0.49

H ALTITUCE FIELD
0 49,599 FAR
2.28 1.97 MEAN 2.15
L.12 0.85 MEAN 0.97
MEAN 0.45

H ALTITULCE FlELC
0 695,000 NEAR
1.5%9 .23 MEAN 1.40
0.82 0.62 MEAN 0.71

52 0.50 0.51 0.53 MEAN C.50

MACH ALTI.UCE FIELC
2.70 65,000 FAR
139 14959 1.35 MEAN 1.48
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Jeb3 MEAN 0.71
.46 MEAN (.48

Sella
SOE)Q
ShD.

SOD.
Selle
S(’U’

Sﬂl).
S.0.
S.l .

Sef.
S.D.
S.D.

S‘D.
S.D.
$.0.

S.0.
S.D,
S.0.

$S.De.
S.De
5.D.

DO O
s .

< N
[V

0.76
0.38
0.02

0.91
0.39
0002

0.69
0.3%
0.0i

0.69
Ge33
0.03

0.47
0.24
0.02

0.48
0.25
0.03




ool

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PM A X
PEFF
DAF

PMAX
PEFF
DaF

PMAX
PEFF
DAF

PMA X
PETF
DAF

PMAX
PEFF
OAF

pPMAX
PEFF
DAF

ELEVMENT TYPE
5 RACK
2,81 2.29 2.9¢8
1.29 1.03 1.34
05 C, 45 0445

CLEMONT  TypE
5 RACK
3,37 2.92 3.44
1.2C €.°7 1.22
0.3¢ (.32 0.36

ELEMEAT  TYPE

5 RACK
2.37 (.93 2.44
1.17 C.92 1.18
0.4G6 C,48 (.48

ELEMENT  TYPEL
P RACK
2.84 2,39 2.93
1.16 €,90 1.18
0.41 Co38 0.40

FLEMERNT  TYPE
5 + RACK
2,08 172 2.006
1.04 Co79 C.99
0.51 Cott 0,48

ELEMINT  TYPE
5 RACK
2220 1437 2.20
.17 CoB9 1.08
0.%7 0,45 Q.4

T1LEMINTY TypE
b RACK
1,60 1.30 1.5°9
.81 F.63 0,52
D0 (oewd .52

cLEMINT Tybg
‘ RACK
<0 1.57

1
Cobl 0,40
€

MACH

CCNTRACTOR

B 1.3
2.38 2.96 2.33 2.80 2.24
1.C5 1,36 1.06 1.38 1.08
0,44 0.46 0,45 0.49 0.48

38,000

CONTRACTOR

8 1.3 38,000
2.96 3,36 2.87 3.44 2.90
0.94 1424 0.95 1.28 0.98
0,32 0.37 0433 0.37 0.34

MACH

CTNTRACTOR  MACH

e 1.5 40,500
1.995 2.36 1.94 2.47 1.96
0,92 119 0.93 1.22 0.95
0s46 0.51 048 0.50 Q.4H

CCNTRACTOR  MACH

B 1.5 40,500
2445 2.82 2439 2.94 2.41
0,91 1.20 0.91 1.2%3 0.93
0.37 0.43 0.38 0,42 0.38

CCNTRACTOR  MACH
8 2.2 45,000

1.71 2,07 1.70 Z2.04 1.69
o7& 1,02 CLT7 1.02 0.6
De44 0,49 0,45 0.50 D445

CCNYRACTOR  MACH

p 242 45,000
1.91 2.22 1.91 2. 13 1.86
G.8C 1.06 N, 79 1,06 0.79
0.672 0,48 0,41 0,49 N.42

CONTRACTCR

2 2.7 59,000
1.27 1.60 L.24 1,63 1.25
Nabd 0u83 Gabd 0.4 J,54
H.5C 0.52 051 0.0 0.91

MACH

CORTRACTUR  MALA

(8 27 59,030
.57 1.35 1.59 1.35
.8 0,62 0,32 C.82
252 U.46 0.52 0.4,

1.35
0.462
D45 0O

& -

ALTITUDE

ALT.TUCE

ALTITUDE

ALTITUCE

ALTITUCE

ALTITUCE

ALTITUCE

ALT T

FIELD
NE AR

MEAN 2.61
MEAN 1.20
MEAN O.46

FIELL
FAR
MEAN 2,16
MEAN 1.09
MEAN 0,34

FIELD
NEAR

MEAN 2.18
ME& 1.056
MEAN Ca.4H

FIELC
FAR
MEAN 2.65
MEAN 1.05
MEAN O0.40

Fleed
NEAR
MEAN 1.85
YTAN 0489
MUAN GaaT

FIELC
+AR
MEAN 2.06
MEAN 0.96
MIAN O.66

Fioee
MNEAR
MEAN 144
MEAN J3.73
MEAN 0,51

FIELD
AR
MEAN 1.47
MEAN O.71
MEAN O.48

Si[)'
SOO’
SDUO

5.0,
S L [) -
S L] [) L]

S - l.J -
Sells
S - [) .

S0
-

5.0,
SIL“O

S.0.
Sella
Seille

5.0,
.‘)té“'l

5.0,

0.28
0.4}
0.02

1.03
C.38
0.02

0.73
0.36
0.01

Q.81
C.3¢
0.02

Oa(‘rz
0.31
C.03

Catr?
Q.34
C.04

C.4a9
025
0.01

.48
0.5
0,03




CLEMENT  TYPE  CONTRACENR  MACH  ALYITUDE  FILELD

A RALK A iedS 640,899 NE AR
PMAX 3,60 3.1% 3.46 3.12 3051 3.16 3.53 3,14 MEAN 3,32 S.D. 1.06
PeFF 3.08 2.75 3,16 2.7 3.22 2.86 3,34 3,18 MEAN 3,04 S.D. 0,98
DAF  0aBE 0,87 0.91 639 0.%2 (.50 .95 1.01 MEAN 0.92 S.Nh, 0.04

ELEMENT  TYPE CONTRACTNR  MACH &L TITUDE FIELD

B & RACK A 1.29 404,890C FAR

- PMAX 3,80 3.47% 3.79 3,41 3.587 3.44 3,04 3,47 MEFAN 3.63 S.D. L.l6
1 PrFF 2.B3 2,6B 3.22 3.3 3.74 3.59 4,21 4.00 MEAN 3.42 S.D. 1.21
DAF Qo744 0478 0485 0092 0,97 1.04 1,09 1,15 MEAN 0.94 S.D. 0.5

i ELEMENT  TYPE  CONTRACTGR  MaCH  ALTITUDF  FLELD ‘
¥ 6 RACK A 1.5 44,599 NE AR
q PMAX 3418 2,76 3.23 2.79 3.18 2.77 3,19 2,77 MFAN 2.98 S.Nn. 0,37
] PEFE 2,62 2,32 2474 2.61 2,79 2.45% 2,84 2,649 MEAN 2.58 S.D, 0,23
i D&F  0.A2 0.B4 Q.85 0.86 0.87 0.88 0,49 0.90 MEAN 0.57 S.0. N.03
i ]
L) ELEMENT  TYPE (NNTRACTDR  MACH  ALTITUDE FIELD
i} 5 RACK A 1.5 44,599 £ AR
i PMAY 3,53 3,61 3.57 3.44 3461 3.40 %.63 3,40 MEAN 3.50 S.D. 1.1}
I: PEFF o3 2,42 2.82 7249 2.87 2.74 3.35 3,16 “MEAN 2.83 S.D. N.9%
i DAF 0.77 0u71 0.79 Ca72 0479 .81 0,92 0.94 MEAN 0.81 S.n, n,0Q
X ELEMENT  TYPF  CONTRACTOR  MACH  ALTITUDE  FILELD
& RACK A 2.0 42,8909 NE AR
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PLEMERT Tyee
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LLEMENT ERACEE
16 PLATE
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CONTSALTUR  MACE  ALTITUTE  pIELT
n le TELuN0 KF AR
Vo272 1,79 1.0% 1e61 1ur2e MEAN 1.G6
TLEL 4 03 2,87 ARGy 3G MEAN T onp
S B2 T30 2460 2441 sutl MUAN 2,67
CONTEACTOR  MACH  2LTLYILUE  FIELD
I 1.7 20,000 Ak
1ef2 2081 1a97 7.61 1455 MFAN 2011
LoF5 S,34 5,16 5,30 4,54 FEAN G,.7R
ZeCC DLCT .27 2.0 2.U4 MEAMN D4
CONTRACTOR  MALE  SLTITULE  THELT
R 1.5 G40 o500 NEAR
1027 1o74 1025 leul 1a26 MEAN 1451
1,80 4ulb .53 3,964 3,36 MEAN 3,37
CLTl 2430 2.8 ZL60 2,71 NEAN 2089
CONTRACTYOR  MACK  ALITTULE  FLELC
A 1.5 L ,800 FA
1o51 2034 1,472 2.4 1,67 Mrah 1,76
.27 95,04 4,31 4474 o809 NEAN 4,673
S €1 2.1€E 1,02 1.89 2,72 MEAN 2,48
CONTRACTCE  MACH  2LTITULLE  FIFLE
Q 2.7 45,000 NE AR
P17 1.93 1o11 1.6C 1L.CE MEAN 1,55
7,26 3,07 1.05 31K 2.4G MFAN 3,37
2050 1LBR 2,14 1,66 2430 MEAN T .76
CUMNIRACTCR MACH ALTITULLE FLELT
i el 4%, Q00 fAD
Pedd 1465 1a25 1457 1.2 MEAN 1459
TUER G.4G A.rR AL,N4 5,31 MEAN 4.1
Z.€6C 2,30 F.t1 2.0S% 2.8 MEAN 2,47
CONTRACTCR  wACE  ALTITULE  f1ten
R 2.7 546 900 NEAR
CorC 1ob (oS 14856 (S0 MEAN 1.23
7067 303G 2,56 2.94 2,48 MEAN 3,05
1. 1,68 SLtb LLREE 2,73 MEAN 2062
CONTRALTLR  M2CH  ALTITOLLE  BIELE
R 2.7 50,000 FAK
1,04 1459 1.CC 1.54 Co68 MEAN 1,74
T E 3,16 2.RC Z.68 2.30 MEAN 2,11
1,03 2,03 2,79 laih 2439 MEAN 2049
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PMAX
PLEF
NAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
FEFF
DAF

PMAX
PEE

GAF

FMAX
PEFF
DA

PMAX
PEFF
DAF

PMAX
PEFF
DAF

ELEMENT

17
1L.RY
2.97
155

TYyPe

PLATE
i.98
$aH8
Iaha

l.56
150
0.q7

ELEMENT

7
246
3.75
1.52

TYPE

PLATE
2448
3.78
1,52

1e?9
1.79
100

ELEMENT

17
1.51’
3.56
2.3

TYPE

DLATE
lol4é 152
170 5.32
1.49 3,50

ELEMENT

17 PLATE
2,21 149 2,20
5.07 2.06 6.36
2+29 1,38 2.89

Typf

FLEMENT TYV¥PE
17 PLATE
2.01 0.94 2,01
3.57 1.69 3.73
1.78 1.79 1.86

ELEMENT

|34 PLATE
1.99 1.13 1.99
3.3 1.52 3,75
=77 1.35 1.89

TYPE

ELEMENT TYPE
17 PLATE
le4? 075 1447
2.72 1.20 3.46
1.85 1.60 2.35
ELEMENY TYPE
17 PLATE
le47 0.93 l.47
216 1 3.43

187 1.30 2.%3

CONTRACTOR  MACH ALTITUDt FIELD
L [.2% 40,899 NEAR
1054 1497 1451 1.92 1.51 MFAN 1.71
137 3.07 1.38 3.69 1437 MEAN 2.27
GaB9 1eb64 0,91 192 0.9. MEAN 1.29

CONTRACTOR MALCH
a 1.25

ALTITUDE FIELD
40,899 FAR

1e7TB 2adt 1.7% 2.49 1.75% MEAN 2.12
1276 3,76 1.59 3.67 1.52 MEAN 2.70
099 1.53 0,91 1.47 0,87 MEAN 1.23

CONTRACTOR MACH ALTITUDE FIELD
A 1.50 44,599 NEAR
1el5 1656 1417 1455 1.19 MEAN 1.35
1e47 4432 1250 4472 1o46 MEAN 3.01
148 280 1629 3,03 1.23 MEAN 2.12

CONTRACTOR MACH ALTITUDE FIELD
4 1.50 44,596 FAR
1.50 2.20 1.50 2.20 1.51 MEAN 1,85

le91 4487 1.82 4,95 1.65 MEAN 3,59
127 2.21 121 2.2% 1.09 MEAN 1.82

CONTRACTOR  HMACH  ALTITUDC FIFLD
A 2,00 49,599 NEAR
094 2.00 Pa97 2.00 1.01 MEAN 1,48
1242 3440 1346 4.29 142 MEAN 2,61
1«51 170 1.39 2.15 l.41 MEAN 1.70

CONTRACTOR  MACH  ALTITUDE FIELD
A 2.00 49,599 FAR
1o16 1459 1,14 1.98 1.20 MEAN (.57
1049 3.7 1,62 4.79 1.44 REAN 2.74
1.31 1.90 142 2.41F 1,20 MEAN .66

CONTRACTOR  MACH ALTITUDE FIELD
A 2.70 65,000 NE AR
0.75 Ll.47 0.74 1.%7 0,74 MEAN 1.1]
1625 3,40 1.16 .09 0.90 MFAN 2.15
1o67 2431 1456 2,10 1,22 #eEAN 1.83

CONTRACTOR MACH
A 2.70

ALTITUDE
65,000

FIELD
FAR
MEAN 1.20
ML 3D

MEAN 1. 73

0.93 1,47 0.92 1.47 0.94
1.08 3.57 0.9%
1.02

£e25 3,50
1.34 2.38 1.17 2.43
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PMAX
PFF
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PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PHAX
PtFF
DAF

AR i . iep atve il

ELEMENT  TYPE
17 PLATF
1.59 1.21 1,63
2.93 1.72 3.62
1.84 1.42 2,22
FLEMENT TYPE
17 PLATE

2.20 1.56 2.20
6.13 2.27 5.938
2.79 1.46 2.71

ELEMENT TYPE
17 PLATFE
lodd G397 1.49
4,52 1.99 5.06
3.13 2,05 3.7°%
ELEMENT TYPE
17 PLAYE

2,21 1.21 Zecv
4.19 1.75 5.36
1.90 1.4% 2.43

ELEMENT  TYPE
17 PLATE
1.90 0.99 1.90
3.21 1.56 3.24
1.69 1.57 1.71

ELEMENT T 'PE
17 PLATE
2.00 1.04 2.00
3.41 L.66 3,40
1.71 1.59 1.73
ELEMENT  TYPE
1K) PLATE

1.51 0.74 1.50
2.89 1.15 3.58
1o 72 1.5% 2.38
ELEMENT  TYPE
17 PLATE
1e47 0.82 laald
2.77 1.18 3.43
1.88 1.44 2.133

CONTRALTOR
3 1.3

MACH ALTITUDE FIELD
38,000 NE AR

1,20 1.67 1,21 1.71 1.24 MEAN 1.43
1.49 .35 1.76 3.87 lolé MEAN 2.55

1.24 2.61 1.03 2.27 06.92 MEAN 1.70

CONTRACTOR  MACH ALTITUDE

B 1.3 38,000
1.59% 2424 1457 227 1.58
2,01 6,01 1.97 To42 1.49
1.29 2.68 1.26 3,27 0.94

FIELD
FAD
MEAN 1.90
MEAN 4.16
MEAN 2.05
CONTRACTOR  MACH ALTITUDE FIELD
B le% 40,500 NE AR
1.00 1.54 1.00 157 1.03 MEAN 1.25
1.7 4.98 1.74 4.45 lo2% MEAN 3.17
1.81 2.98 1.74 2.84 1.21 MEAN 2.39

CONTRACTOR MACH ALTITUDE

8 1.5 40,500
1,27 2.20 1.23 2.20 1.25
1.74 5.59 1,76 4.83 1.54&
1.99 2,54 143 2.20 1.23

FIELD
FAR

MEAN 1.77
ME AN 3,37
MEAN 1,84

CONTRACTOR  MACH ALTITUGE FIELD
8 2e2 45,000 NE AR
1,01 1.90 1.05 1489 1.10 YEAN 1.47
1.52 3472 1.46 3.15 1.39 MEAN 2.34
1.50 1.70 1.3R L.6A 1.26 MEAN 1.56
CONTRACTOR MACH ALTIVTUBE FIELD
B 2.2 45,000 FAR
1,10 1.99 1.13 1.99 t.18 MEAN 1.55
1.97 3.43 1.55 1.36 1.39 MEAN 2.48
lafie 172 137 1.59 1.18 MEAN 1.55

CONTRACT(R  MACH ALTITUDE  FIELD
B 2.7 53, 000 NE AR

D.74 1.5 0.T4 §i.50 0.77 MFAN 1.17

1,29 3.56 1420 3.77 0.93 MEAN 2.73%

1.75 2.36 1.6% 2.18 1.27 MEAN 1.R7

CONTRACTOR MACH ALTITUBE FIFLD
B 2.1 59, 000 far

0.83% 1.47 Q.86 1,67 0,87 MEAN 1,15
1.20 3.43 1.06 3,41 1.06 MEAN 2,00
1.95 2.36 1.29 2.33 1.22 MEAN 1.79

S.N.
S. D
S.l,

Se.0.
S.N.
SeD.

S.0.
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FLEMENT  TYPE  (CONTRACTINR  MACH  ALTIIUDE FIELD
14 PLATF A 1a725% 40896 ME AR
PMAX 1,43 .40 1442 1.3% 1,41 1.79 1,45 1,28 MEAN 1.3 S.0. D.%%
PEFi 1.98 Lol 1.70 labl 15D 125G 1.69 1483 MEAN 1.61 S0 D057
DAY (.10 1.01 1.2C ts 9 1,07 1.7% 1.14 1.4% MEAN 1.17 S.D. 0,17

FLEMENY  TYPE  (ORNTRACTOx  MATH  ALYITUDE FIELD
13 PLATE A 1.725% 45,8009 FAR
PMAX 1.7 160 1.9% 1.55 1.93 1.49 1.96 1.48 MEAN 1,74 S.D. 0.59
PEFFR 2.0% 2.16 2.45 2,16 2.16 2,07 2.08% 2,10 MOAN 7,270 S.D. 0073
PDAF  1.76 1436 1,25 1.40 1412 139 1095 1.62 MEAN [.2R S.0. D.14

FLEMENT  TYPE  (ONYQACTOR  MACH  ALTITUDFE  FIELD
18 PLATE A .50 644,599 Nf AR
BMAX 1433 1.01 e300 D.99 128 03.98 1.27 1.04 4EAN 1415 S.D, 0,39
PEFEF 1a94 " .94 2,01 197 1.98 1,94 1.97 1.R7 MEAN 1.95 S,.D. 081
DAF  1.%6 1492 1.54 1499 1.56 1.98 1.51 1.7% MEAN 1.72 S.0 N.23

FLEMENT  TYPE  (ONTKACYOK  MACH  ALTITUDE  FIFLD
14 PLATE A 1.50 44,599 FAR
PMAX 1.92 1433 1.92 1,30 1.92 i.27 1.91 1.28 MEAN 1.6 S.D, 0.60
PEFY 2253 244 2.V 7T 2,12 2,26 2.02 2.03 (.79 MEAN 2,17 S.D. 0,72
DAF 1432 1.84 113 1.63 1a17 1459 1.06 i.40 MEAN 1,39 S.D, N, 27

FLEMENT  TYPE CONTRACTNR  MACH ALTITUDE FIFLD i
18 PLATE A 2,00 49,599 NE AR rf
PMAX 1475 0,89 1,75 0.87 1.75 0.95 1.74% 1.02 MEAN 1.3 S.0, N,AQD o]
PEFF 2432 2.17 2.67 2.60 3.29 3,14 3.33% 3,18 MLAN 2.%4 S0, 1,00
DAF 1437 2.45 1.52 2.97 1488 3.30 1.91 3.13 MEAN 2.31 S.D. 0.7%
ELEMENT  TYPE  CONTRACTOR  MACH  ALTITUDE FIFLD
18 PLATE A 2.00 49,599 FAR e
PMAX 1.74 1.00 1473 0099 1.73 1,07 1.73 1.0e MEAN 1.39 S.D. N.57 s

PEFF 2,98 2.84 3,40 3,21 3.7¢ 3,56 3,42 3,72 MEAN 3,79 S.0. 1.08
DAE 1.7l 2.83 1.96 3.29% 2.16 3,31 1.98 2.83 MEAN 2.5%0 S.n0, 0,m5

CLEMENT  TYPE  CONTRACTOR  MACH ALTITUDE  FIFLD

18 Pi ATF A 2.70 65,000 NE AR .
PMAX 1.29 0.75% 1,29 0,72 1.29 0,71 1.278 0.70 MEAN 1.00 S.D. 0,44 2
PEFF 2,12 1.9% 2.58 2.46 2.H4 2.69 2.77 2.65 MEAN 2.51 %.0, 0,85 :
DAF  1.65 2.61 2.00 3,46 2,20 3,80 2.15 3.80 MEAN 2.71 S.D. 0.8%

FLEMEMNT  TYPE  CONTRACTNR  MACH  ALTITURE FIFLC ;

14 PLATY A 2.70 65,000 F AR -

PMAX 1,29 (.92 1.29 0.90 1.29 0.86 1.78 0.8% MPAN 1.04 S,N, 0,40 '
PEFE 2,94 2.73 3,09 2,82 2.78 2.5 /2.18 2.03 MEAN 2.64 S.D. 0,91 af
DAF /.28 2.97 2.40 3,15 2,17 2.98 1,70 2.38 MEAN .50 5.0, 0,49 T




. eSS

iR PLATE B 1. 38,0060 NEAR
PMAX 1.73 1,07 1.2% .54 1,27 1,03 1.30 1.04 MEAN 1.15% S.N. N2
Y

FLEMENT  TYPE  CONTRACTOR  MACH  ALTITUDE  FIELD

PEFF 1.0% 1.725% 1.03 1.16 1.03 10172 1.0€¢ 1.09 MEAN 1,10 S.0. n,3s
DAF  0.85% 1.1¢ U.83 1ol 0481 1.10 0.81 1.04 MEAN 0,97 5.0, G.1%

ELEMENT  TYOE CONTRACTOR  MALH  ALTITUDE  FIELD
13 PLATE 8 1.3 38,000 FAR
PMAX 1.9% 1.39 1,91 1.3% 1.90 1.35 1.9 1.34 MEAN 1.A3 S.0. N.59
PEFF 1,37 14465 1438 1a43 1.39 1,43 1038 1,47 MEAN 1.41 S.D. D&t

CUe
- *F

DAF D272 1.04 Da73 1,36 007% 1.07 0.73 1.0C MEAN D.90 S.0. O.08
s ELEMENT  TYPF  CONTRACTOR  MACH  ALTITUDE FIELD
L i8 pLave ) 1.5 40,500 NEAR

PMAX 1,25 DuFé& 1425 0.86 124 0,91 1.24 1,00 MEAN 1,08 S.0. 0,19
N PEFF 14731 1,79 1.49% 158 146% 1o77 1477 1,83 MEAN 1.59 $.0. .54
f=» na 104 1250 1 1A 1083 1.3% 1,96 14643 10683 MEAN 1,51 S.N. 0.3

ELEMENT  TYPE  LONTRACTIODR  MACH  ALTITUD: fF1ELD
18 PLATE 8 l.5 40,500 FAR

PMAX 1,92 1.08 1092 106 1oyt 1.08 1.91 118 MEAN 1051 S.D. 0O.64
PEFF 1,48 1.50 1.74 188 24,11 2.19 2.79 2,33 MEAN 1,97 S,.D, 0,70
DAF 0,77 1,39 0091 177 1430 2,02 1.20 1.98 MEAN 1,39 S.0, .48

ELEMENT  TYEPE  (ONTRACTAR  MACH  ALYITUDE FIELD

A 18 PLATE 3 2.2 45,000 NT AR
= PMAX 1.6t 0.64 1.69 1.0 1,65 1.09 1,65 lalt MEAN 1,35 S.D. 0,63
PEFF 1493 1.51 2,08 1058 2.19 1472 2.3 27012 MEAN 1.92 S.D. D.oa7 ]
DAF  1all 1462 1428 1a56 1.33 1,58 1.61 .82 MEAN 1,45 S0, 0021 i‘f
ST
ELEMENT  TvPE  CONTRACTOR  MACH  ALTITUODE FLE: D g
18 PLATE H 2e? 4%, 000 Fan
,, PMAX 1aTa 100 lo74 1,09 Lo7% 1455 1073 1.23 MEAN 1,43 SN, 0,4y
N PLEF 1088 .60 1,91 1.593 7.03 J.86 2.58 2.51 MPAN 1.9 S.0. 0,73
. DAF 1207 1.5Y9 1eid 140 1ol7 1enl 1.6 2,05 MEAN T.ab §,0, 0,31
] ELEMENT  TvD: TUNTRACTOR  MACH  ALTITUDE  FLFLD B
o 14 PLAYE 4 R 69,100 MNE AR A
4 PMAX 1,32 0,70 1.31 D.AY9 1.31 OnTa 1.31 D.79 MPAN L. S0, 0O,k
o PLFY 2,06 2,00 Jobr 2,053 2,96 2,77 2090 7,7% MEAN 2 R8 S.0, () 0 n
DAF  1L99 pumh S0 Alaa 2.0n ALTY 2,00 A, 44 MEAN 2,70 5.0, 0, a0
. ELEMENT  Tvns  CONTRALTOE  MACH  ALTITUNF  F 19D .
B 14 PLAYY 3 .0 w000 FAR ¥7
: PMAX 1,29 O0Te 103 0,70 108 D0TE 1728 0,RT MY AN [,07 Soo, na) _
5 PEFE Z.9h 278 AaT4 2uva 2unh 2088 0023 2000 MEAN 2.4 5,0, 0,0, 0
] GAE 2.3 M T 2eats .9 7. 3,32 L LT4 2040 MEAN 27T L0, 0 E) 7
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PEFF

Daf

PMAX
PLFF
LAt

PM A X
PEFF
CAF

PMAX
PETF

PMAX
Pty

At

PMAX
P fr
OAE

PMAX
PLEF
Y

PMAX
PEFE
DA

ELEMENT TYPE
19 oL AT
1a3?2 1272 1429
s.80 3,51 3.55
2.88 2,66 2.84
FLEMENT TYPE
19 BLATEH
1e?77 1.50C 1ei?
4,50 4.11 4,11
W53 .74 2432
FLEMENT  Typr
19 PLATE
1272 De97 1o1Y
1el77 1.4% l.46
Tedt 1,50 1.72
ELEMENT  TYFL
19 PLATF
1.78 127 L./78
Cel4e Z2a37 20134
1e0% 1aol 1.37
ELEMENT  Tybg
i DELATS
len3d DoB a6l
093 Qo 2,77
o577 0.80 DLid
FLEMENT Typi
1RE, PLATY
leol 0.94 1.6
Tale 0,94 0,96
.71 0,499 0.57
FLEMENT 1Yot
R PLATH
.29 Q076 1.20
Da9 93 U8y
Ded) 1.0 4 T8

ELEMENT  TYPE
12 PLATE
1.20 G.9D 1,19
1o 1,06 0,94
0.1 T.14 U.83

MACH AT ITUDS

49, 49y

brego
Y

LCONTRACTTR

4 l.7%

le?5 Tala 10019 1,027 V.01 MPAN [ .7«
3077 3.7270 24946 2071 20400 MEAN (.10
Zetn? 2ebd 2,468 2.0 2,165 MEAN D2.5A
CUNTRACTOR MACH  AULTITunk FIELD
A 1.725 40,0498 AR
ledd 1,76 1037 1.75 [.34 MEAN .49
.67 3.0l A.th4 2087 2040 MEAN 3,55
2e50 2.5 2,30 1o53 1,79 %EAN 2,04
CONTRACTOR  MACH  AVTITULOE  FIRLD
A 1450 44,5494 NEAR
oL 1al7 G991 1.o14 D.99 MFAN 1.06
l.12 Taola 1.08 1.24 1006 MEAN L0470
lod3 0497 1419 1o 1.2F MEAN 14025
CONTRACTOR  MATH  ALTITLOF  FIFLD
A 1.90 44,4599 FAR
Poo) 1077 1ole 177 1,19 MEAN 1.49
1.94 1.3G8 .48 1,.a2 1,30 MEAN 1,095
Tanl 1ad7 128 0092 1,.0% MFAN 1,34
CONTRAC TR MACH  ALTITUNE  FICLD
A 200 49,599 NFAR
Deda 1,62 0,91 1461 1,02 MEAN .26
Dav? 0.30 0,57 0,74 0,83 HMEAN 0,73
Cah3 0050 O,5R 0,45 O.81 MEAN 0,860
CONTRAUTOR MACH ALTLTUNE FYELD
A Qe G94,5094 FAR
UeD4 1,60 1.0% 1,60 1.14 MEAN | 3]
.2 Q.81 Q.76 0,7 0,77 MEAN (.88
De 37 02l DeT72 0047 DoAY MEAN D, 89
CONTRAUTIMR MA(CH AL TTTUDRFE  Fren
A 2000 A5, 000 NEAR
QL7 a9 0,70 1019 N8R MEAN 0,05
God% 0483 0077 D068 0,60 MHAN D,
1ol DAy 1010 0057 0,91 MFAN 3,90
CAONTRAU TR MALH AL TTTUDE FleLn
A Fe 70 55,000 FAR
D.39 1,19 0.8% 1019 DLRL MEAN 1,013
De 30 Ve BT U800 0.6 .84 MELN U.8R
G VLT Ua9% 0.HT7 GL,79 MFAN N L87

N

VN

.M.
C’}.

SelMe

oD

Selle

..
n

h

NS

el

2RV

.

[
1

3

]
.

*

°

1o %

SEpY.

(*).C‘('
1.3°2
0,30

n.3e
0.47
0.17

DLHE

N.27

Nolé

ND.H?
.30
NL1R

(Y, 20

Ny
(Y, 04




TMAX
PEFF
DAF

PMAX
PEFF
DAF

SMAX
OEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAT

PMAX
PEFF
DAF

PMAX
PEFF
DAF

R

ELEMENT TYPE
19 PLATE
1.14 1.01 1.13
2.20 1.88 1.97
1.93 1.87 1.74
ELEMENT  TYPE
9 PLATE

1.77 1.30 1.76
2.97 2.51 2.66

1.68 1.93 1.51
ELEMENT  TYPE
19 PLATE

1.16 0.84 1.15
1.22 0.96 1.01
1.05 1.15 0.87

ELEMENT TYPE
19 PLATE
1.78 1.03 1.77
1.42 1.16 1.18
0.80 1.12 0.66

ELEMENT TYPE
19 PLATE

1.53 0.93 1.53

1.07 1.08 0.96

0.70 1.16 0.63
ELEMENT TYPE
19 PLATE

1.61 0.98 1.61
1.04 1.02 1.0/

0.64 1.04 0.67
ELEMENT TYPE
19 PLATE

1.22 0.68 1.22
0.64 C.55 0.61
0.52 0.81 0.50

ELEMENT TYPE
19 PLATE
1.19 0.69 1.19
0.68 0.61 0.57
0.57 0.88 0.48

CONTRACTOR

0.96
1.61.
1.68

B
1.13 0.
1.71 1
1.51 1

CONTRACTOR

1.24
2.11
1.70

CONT

0.98
1.05
1.08

CONT
1.01
0.99
0.97

CONT
1.06

0.99
0.93

0.88 C

B

1.76 1
2.69 1
1.53 1

RACTOR

1.77 1
1.18 0
0.67 C.

RACTOR
B

1.53 1
0.84 0.
0.55 0

RACTOR
B
1.61 1

0.54 C

CONTRACTOR

0.67
0.57
0.86

8

1.2 ¢
0.62 C
0.51 0

CONTRACTOR

0.68
0.46
0.67

B

1.19 0.
0.57 0.
0.48 O.

MACH ALTITUDE FIELD
1.30 38,000 NEAR
94 1.12 0.95 MEAN 1.05

.45 1.76 1.52 MEAN 1.76
.55 1.56 1.61

MEAN 1.68

MACH
1.30

ALTITUDE
38,000

FIELD
*FAR

.21 1.75 1.22 MEAN 1.50
.93 2.47 1.73 MEAN 2.38
.59 1.41 1.42 MEAN 1.60

MACH
1.50

ALTITUDE
40,500

FIELD
FAR

.89 1.14 0.95 MEAN 1.01
.00 1.04 1.21 MEAN 1.04
.12 0.91 1.28 MEAN 1.05

MACH ALTITUDE
1.50 40,500

FIELD
FAR

.06 1.76 1.13 MEAN 1.4)
.98 1.15 1.08 MEAN 1.15

92 0.65 0.96 MEAN 0.86

MACH
2.20

ALTITUDE
45,000

FIELD
NEAR

.09 1.53 1.18 MEAN 1.29

94 0.94 1.12 MEAN 0.99

.86 0.62 0.95 MEAN 0.8}

MACH
2.20

ALTITUDE
45,000

FIELD
FAR

.14 1.61 1.23 MEAN 1.36
.82 0.84 0.93 MEAN 0.95
.72 0.52 0.76 MEAN 0.73

MACH
2.70

ALTITUDE
59,000

FIELD
NEAR

.73 1.21 0.81 MEAN 0.97
.66 0.76 0.86
.91 0.63 1.07 MEAN 0.73

MEAN 0.66

MACH ALTITUDE FIELD
2.70 59,000 FAR
75 1.18 0.83 MEAN 0.96
36 0.56 0.58 MEAN 0.55
49 0.47 0.70 MEAN 0.59
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P: AX
PLFF

PHAX
PCFF
DAF

PMAX
PEFF
DAF

PM/. X
PLFF
DAY

PMAX
PEIF
DAT

pMi‘.‘x x
PE"F
DAY

PMAX
PEFF
DAF

PMAX
PEFF
DAT

PM/X
PEFF
DAF

PMAX
PEFF
DAF

el T———

ELEMENT TYPE

] RACK
4.59
6.00
1.28
ELEMENT TYPE
1 RACK

5.58 3.01 5.58
7.09 4.90 7.31
1.27 1.63 1.31

ELZMENT TYPE
1 RACK

4.56

6.20

1.36

ELEMENT TYPE
1 RACK

4.36 2.42 4.36
5.88 4.99 7.39
1.35 2.06 1.69

ELEMENT TYPE

1 RACK
3.50
4.91
1.40
ELEMENT T7YPE
1 RACK

3.65 2.30 3.64
5.16 3.80 5.05
1.41 1.65 1.39

ELEMENT TYPE
) RACK

2.58

3.67

1.37

ELEMENT TYPE
1 RACK

2.90 1.61 2.89

4.29 2.71 3.96
1.48 1.68 1.37

ELEMENT TYPE
1 RACK

1.85

3.10

1.68

ELEMENT TYPE
1 RACX

2.44 1.44 2 .43
3.28 2.51 3.23
1.34 1.74 1.33

CONTRACTOR MACH

XB-70 1.22
CONTRACTOR MACH
XB-70 1.22

3.06 5.58 3.06 5.
4.88 8.08 6.62 8
1.59 1.45 2.16 1

CONTRACTOR
B-58

MACH
1.22

CONTRACTOR MACH

B-58 1.22
2.47 4.36 2.47 4
6.12 7.49 6.03 6.
2.47 1.72 2.44 1

CONTRACTOR
XB-70

MACH
1.40

CONTRACTOR MACH

XB-70 1.40
2.30 3.62 2.25 3.
3 A8 & R9 4,32 §
1.51 1.63 1.92 1

CONTRACTOR MACH
XB-70 1.86

CONTRACTOR MACH

XB-70 1.86
1.60 2.88 1.59 2
2.24 4.35 2.89 4
1.40 1.51 1.82 1

CONTRACTOR HMACH
F-104 1.5

CONTRACTOR MACH
F-104 1.5
1.44 2.42 1.54 2.
2.43 3.78 2.90 4.
1.68 1.56 1.88 1,

B-41

ALTITUDE
27,000

FIELD
DATA

ALTITUDE FIELD
27,000 FAR
58 3.10 MEAN 4.32

.68 6.80 MEAN 6.80
.55 2.20 MEAN 1.64

FLTITUDE
«<7,000

FIELD
DATA

ALTITUDE
¢7,000

FIELD
FAR

.3¢ 2.51 MEAN 3.42

63 5.09 MEAN 6.20

.52 2.02 MEAN 1.91

ALTITUDE
38,700

FIELD
DATA

ALTITUDE FIELD
38,700 FAR
67 2.30 MEAN 2.96

.87 4.07 MEAN 4.71
.65 1.77 MEAN 1.61

ALTITUDE
48,000

FIELD
DATA

ALTITUDE
48,000

FIELD
FAR

.86 1.59 MEAN 2.24
.80 2.93 MEAN 3.52
.67 1.84 MEAN 1.60

ALTITUD: FIELD
28,000 DATA
ALTITUDE FIELD
28,000 FAR

41 1.36 MEAN 1.94
23 3.01 MEAN 3.17
75 2.22 MEAN 1.69
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PMAX
PEFF
DAF

PMAX

AR o....ccormmuss

El CAENT  TYPE
2 RACK

4.69

8.18

1.74

ELEMENT TYPE
2 RACK

5.58 3.18 5.58

PEFF10.01 7.22 9.13

DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

1.79 2.27 1.64
ELEMENT TYPE

2 RACK
4.56
6.74
1.48
ELEMENT TYPE
2 RACK
4.36 2.54 4.36
5.16 3.79 5.17
1.18 1.49 1.19
ELEMENT TYPE
2 RACK
3.50
5.18
1.48
ELEMENT TYPE
2 RACK

3.64 2.04 3.64
5.42 3.68 6.38
1.49 1.80 1.76

ELEMENT TYPE

2 RACK
2.68
3.16
1.18
ELEMENT TYPE
2 RACK

2.69 1.24 2.66
3.40 1.88 4.43
1.27 1.52 1.66

ELEMENT TYFPc

2 RACK
1.85
3.9
2.11
ELEMENT TYPE
2 RACK

2.44 1.38 2.43
3.36 2.05 3.11
1.37 1.48 1.28

CONTRACTOR MACH
X8-70 1.22

CONTRACTOR MACH

XB-70 1.22
3.18 5.58 3.18 5
5.74 6.87 4.18 6
1.80 1.23 1.31 1

CONTRACTOR
B-58

MACH
1.22

CONTRACTOR MACH
B-58 1.22
2.54 4.36 2.54 4

3.30 5.70 3.84 7.
1.3C 1.31 1.51 1
CONTRACTOR MACH
XB-70 1.40
CONTRACTOR MACH
XB-70 1.40

2.04 3.62 2.02 3
35.97 5.47 3.28 4
1.95 1.51 1.62 1

CONTRACTOR
XB-70

CONTRACTOR
XB-70
1.20 2.64 1.16 2
1.94 1.5€ 1.

8
CONTRACTOR MACH
F-104 1.8

CONTRACTOR

F-104 1.5
1.21 2.42 1.19 2
1.48 1.31 1.51 1

B-42

ALTITUDE
27,000

FIELD
DATA

ALTITUDE FIELD
27,000 FAR

.58 3.18 MEAN 4.38
.71 4.01 MEAN 6.73
.20 1.26 MEAN 1.56

ALTITUDE
27,000

FIELD
DATA

ALTITUDE FIELD
27,000 FAR

.36 2.54 MEAN 3.45

15 4.64 MEAN 4.84

.64 1.83 MEAN 1.43

ALTITUDE
38,700

FIELD
DATA

ALTITUDE FIELD
38,700 FAR

.61 1.71 MEAN 2.79
.43 2.05 MEAN 4.34
.23 1.20 MEAN 1.57

ALTITUDE
48,000

FIELD
DATA

ALTITUDE FIELD
48,000 FAR

.86 0.91 MEAN 1.92
2.33 4.17 2.11 3.

28 1.08 MEAN 2.84

.15 1.18 MEAN 1.51

ALTITUDE
28,000

FIELD
DATA

ALTITUDE FIELD
28,000 FAR

.41 1.17 MEAN 1.83
1.79 3.17 1.79 3.

07 1.61 MEAN 2.49

.27 1.38 MEAN 1.38
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PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PM.

n >

DA

o
m
- >

PMAX
PE F
DA

o

ELEMENT

TYPE

3 RACK
4.47
5.89
1.32

ELEMENT TYPE

3 RACK

5.28 4.16 5.27
9.29 7.1910.28

1.76 1.73 1.95

ELEMENT TYPE
3 RACK

4.56

6.56

1.44

ELEMENT TYPE
3 RACK

4.05 3.25 4.08

4.76 .64 4.7)

1.18 1.12 1.15

ELEMENT TYPE
3 RACK

3.32

4.16

1.25

ELEMENT TYPE
3 RACK

3.62 2.73 3.61

4.76 .45 4,39

1.21 1.26 1.22

ELEMENT TYPE
3 RACK

2.78

3.19

1.15

ELEMENT TYPE
3 RACK

2.69 1.78 2.66

3.81 2.67 3.19

1.42 1.50 1.20
ELEMENT TYPE

3 RACK
1.79
3.08
1.72
ELEMENT TYPE
3 RACK

2.34 1.79 2.33
4.71 3.49 5.04
2.01 1.95 2.16

CONTRACTOR MACH
XB-70 1.22
CONTRACTOR MACH
XB-70 1.22
4.06 5.26 3.98 5,
7.4910.48 7.49 9
1.85 1.99 1.88 1
CONTRACTOR MACH
B-58 1.22
CONTRACTOR MACH
B-58 1.22
3.23 4.07 3.17 4
3.45 4,73 3.52 6
1.07 1.16 1.11 1
CONTRACTOR MACH
XB-70 1.40
CONTRACTOR MACH
XB-70 1.40
2.67 3.57 2.46 3.
3.06 4.33 2.87 4.
1.156 1.21 1.17 1
CONTRACTOR MACH
XB-70 1.86
CONTRACTOR MACH
XB-70 1.86
1.64 2.56 1.38 2.
2.12 3.01 1.89 3
1.29 1.18 1.37 1

CONTRACTOR MACH
F-104 1.5

CONTRACTOR MACH
F-104 1.5
1.74 2.32 1.68 2

B-43

.07 3.11

.20

.20
.19 1.22 MEAN 1.30

ALTITUDE
27,000

FIELD
DATA

ALTITUDE FIELD
27,000 FAR
25 3.91 MEAN 4.65

.61 6.66 MEAN 8.56
.83 1.70 MEAN 1.84

ALTITUDE
27,000

FIELD
DATA

ALTITUDE
27,009

FIELD
FAR
MEAN 3.63

.14 4.53 MEAN 4.44
.51

1.46 MEAN 1.22

ALTITUDE
33,700

FIELD
DATA

ALTITUDE

33,700
58
61

FIELD
FAR

2.19 MEAN 3.06
3.12 MEAN 3.82
1.42 MEAN 1.25

FLTITUDE
43,000

FIELD
DATA

FLTITUDE
48,000
7:

FIELD
FAR

1.65 MEAN 2.14
2.01 MEAN 2.74

FLTITUDE
» 3,000

FIELD
DATA

. LTITUDE
©3,000

FIELD
FAR

.3: 1.47 MEAN 2.00
3.65 5.26 3.78 5.
2.10 2.27 2.25 2.

20 3.53 MEAN 4.34
24 z.40 MEAN 2.17
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TRAS A

A
PEEE
Foae bt

DAF

PHAX
PEFF

—

FMAX
PEEF
DAF

PMAX
PErF
DAF

PMAX
FEFF
DAF

PMAX
PETF
DAY

PMA X
PLET

JAY

PMAX
PLEY
(@) f'\E

4 RACH
249
6,483
1 o4n
ELEMENT  TYPE
4 RACK
.29 4.39 5.728
03 8,67 9.66G
08 1.98 1.83

N MITMT IR
,g.,)'-,‘iLN: A A
A TR
a4 BHLRN
d 54
v, O
2 G7
;L
A

LLEMENT  TYPE
4 RACK
74
34
.6

—
[ i=
AN I LI " qu JL O
rey
=
u— |
=
- ™y T2
oD O M
<>

[38]
— 1 Lo Iy
o o~

D~
— T
o1 00

o

insl
™
Y I T
™
=
~{

m o — &0

FLUMENT  TYPE
il KACK

1,617

.22

Z.33

LLEMIN,  TYPL
4 RACK

2.34% 1.983 2.138
L0 455 5,89

.47 2.57

.48

CONTRACTOR  MACH  ALTITUD
XB-70 .22 27,000
CONTRACTOR  MACH  ALTITUD
X8-70 1.22 27,000
4,33 5,26 4,31 5,27 & .07
7004 7,22 5.32 7.01 4070
1.74 1.37 1,29 1.33 1.17
CONTRACTOR  MACH  ALTITUD
b-5E 1.2¢ 27,0CC
CONTRACTOR  MACH  ALTITUD
5-58 1o2e 27,0060
2045 4 .05 3.2 4.08 3.20
5.98 8.34 £.356 &.85% ¢ 57
b. 3 2.0 1,98 2.8 7,05
CONTRACTOR MACH ALTITUD
X6-~79 .40 38,7400

CONTRACTOR

XE-7
77
.73
71

NN ()
ARSI

— O
O e N

3
b.
;
I

CONTRACTuUR
YB-76

CONTRACTOR
X8-70
.81 2.¢67 1.
2.90 4.77 3.
1.60 1.78 ¢

CONTRACTOR
F-104

CONTRACTOR
F-104
87203701
A6 5.84 4.
38 .47 2

S —

)

(Yol

.83L

L34

MACH
4

— Oy e
[AS N eyENeR

-
-
p=)
—_
v Ol

MACH
1.86
£7 2
47 5

.08 1

MACH

[N

MACH
1.5

2 UM

29

-

B-44

-— N O

ALTITUD
48, 00

ALTITUD
48,000
.82 1.98
.34 3.82
.89 1.93

ALTITUD
28,000

ALTITUD

28,000
232 1.7
.54 3,97
.38 ¢2.29

T MRS
~ 4 -

DATA
r Cyorn
t [ R )

FAR
MEAN 4.78 S.D. 1.60
HEAN 7,85 S.0. 3018
MEAN Y LEQ SUT 3%
£EOFIELD

JATA
EOFIELE

CAR
MEAN 3.70 S.2 1.E3
MEEN €.77 S.0. Z.53
Meak 1.83 S.C. 0.3
EOFIELD

JATA
EOFIELD

FER
MEAN 3,17 S.D. 1.10
MEAN 5,35 S.0. 2.03
MEAN 1.689 §.0. .27

£ FIELD
DATA

E FIELD
FAR
MEA v

E FIELD
DATA

£ rIELD

FAR
MEAN 2
MEAN &
MEAN

2.29 S.
MEAN 3.78 S.
MEAN 1.67 S.

09 5.
04 5.
¢.40 5.

-

o O o
D =D
[FENSaieo)

Df

LED I




cEMINT O TYRE LORTRACTIR MALR  ALTITUODL TrLLL
: RN (EoT I Pl NATA
PRI = 44
PEEE 7 23
DAF 1,38
ELEMENT  T¥PE  TOSTELLTOR O MATR  ALTITLDE  FIELD
g & e V.27 27,000 FAR
4.8 40z £7 4.07 24.65 4.07 MEAN 2.33 8.0, 1.38
2.i2 V.83 S301.42 VLRI TL29 MTAN Y17 3.2, 0.62
SL0T 0L 13 0.35 U.38 0.32 MIAN 0.40 8.0, 0.05
FLEMENT MACH ALTITUDE  FIELD
3 1,220 27,000 DAT
PRiX 4,00
BEFE 1.2
JAF 0,48
EUTMENT  TYPE CONTRACTOR MACH ALTITUDE  FIELD
5 RACK 5-5% 1.22 27,000 FAR
PMAR 5,45 3,14 3.8% 317 3.54 3.16 3.32 3.73 MEAN 3.23 5.0, 1.07
PEEF 1.00 1.49 7.85 V.42 1.80 1..6 .73 V.28 MEAN 1.60 S.D. 0.5
DAF  D.55 0,47 0.53 0.45 0,51 (.43 0.4 0,41 MEAN 0.48 3.0. 0.05
FUEMERT  TYPE  CONTRACTOR MACH ALTITUDE  FIELD
5 RACK XB-70 1.40 38,700 DATA
PMAX 2.0)
PLFF 1.17
SAF 0,40
FLEMERT  TVPE  CONTRACTOR MACH ALTITUDE FIELD
5 RACK XB-70 1.40  28,70u FAR
PMAX £.80 2.39 2.84 2.35 2.94 2.45 2.88 7.32 MEAN 2.62 S.0. 0.87
PEFF 1.15 0.€7 1.06 0.81 1.10 0.83 1.12 §.84 MEAN 0.37 $.D. 0.24
DA 0.41 0.36 0.37 0.35 0.37 0.34 0.39 0.36 MEAN 0.37 S.7. 0.02
CLEMENT  TYPL  CON MACH ALTITUDE D

> —4

[oV]

] Ia

4
‘C‘

fas
3=

(55w B ol
T b
—i M

1.86 48,000
PMAX 1.
PEFF 0.
DAF O

SO0

lsalP~We:

NE N WD O L
e

eNT  TYPE  CONTRACTOR MACH ALTITURE FIELD

RACK ZB-7C 1.86 48,000 FAR

PMAX 1.83 1.8 1.81 1.64 1.83 1.64 1.85 1.63 MEAN 1.74 S.D. 0.56
PEFF 0.97 0.74 0.50 0.67 0.82 0.63 0.84 C b2 MEAN (.78 S.D. (.28
bAF  0.53 0.44 0.50 0.41 0.46 0.38 0.45 0.38 MEAN 0.44 S.D. 0.05

ELEMENT  TYPE CONTRACTOR
5 RACK F-104
PMAX 1.66
PEFF 1.17
DAF  0.71 o
CEMENT  TYPE  CONTRACTOR MACH ALTITUDE FIELD o
5 RACK F-104 1.5 28,000 FAR ’
PMAX 1.78 1.61 1.75 1.55 1.74 1.5% 1.76 1.52 MEAN 1.6
PEFF 1.37 1.09 1.37 1.06 1.37 1.05 1 36 1.02 MEAN 1.2
DAF 7/ 0.68 0.78 0.68 0.79 0.68 0.77 0.67 MEAN .7

i ALTITUDE FiELD
28,000 QATA

—“:.

ACi
.5

™
—

S.D.
5.0 0.
D

[
T. 5
0. 5.

&
1
3

o o
[8 2 WS O%]




ELEMENT CONTRACTGR #ALH ALY IRHDD < 1tLD
b XKB-74 1.86 3.000 DATA
PMAX 2.25
PEFF 1 .88
DAF 0.83
FLEMENT CUNTRACTCR  MACH  ALTITUDE FIELD

A%
: ELEMENT  TYPE  CONTRACTOR  MACH  ALTITUDE  FILELD
5 RACK X5-790 V.22 27,000 DATA
PMAX 4.8¢
PEFF 4.4
DAF 0.89
ELEMENT  TYPE CONRTRACTOR  MACH ALTITUDE FIELD
6 RACK X8-70 V.24 27,200 FAR
PMAX 4.78 4.27 4.76 4.27 4.80 4.15 &.89 4,18 MEAN 4,02 5.0, 1.4¢0
PEFF 3.43 2.22 3.13 2.94 2.97 2.61 .01 2.4% MEAR 2.97 S.D. (.98
DAF 0.74 0.75 0.606 0.69 0.59 0.62 0.62 0.60 MEAN Q.66 5.0, C.06
ELEMENT TYFE CONTRACTOR MACH ALTITUDE FIELD
& RACK 6-58 1.2¢ 27,000 DATA
PMAX 4.28
PEFF 2.00
pAF  0.70
FLEMENT  TYPL CONT@ACTOR MACH ALTITUGE FIELD
& RACK B-58 V.22 27,000 FAR
PMAX 3.77 3.77 3.73 3.73 3.71 3.6€1 23.70 3.52 MEAN 3.69 S5.0. .17
PEFF 2.56 3.32 3.47 3.16 3.16 2.94 .95 2.74 MEAN 3.15 S.D. 1.03
DAF  0.94 0.8 ¢.91 0.85 (.85 0.81 0.80 0.78 MEAN 0.85 5.D. £.06
ELEMENT  TYPE CONTRACTOR MACH ALTITUDE FrELO
£ RACK XB-70 1.4G 38,700 DATA
PMAX 3.30
PEFF 2.57
DAF 0.78
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
b KACK XB-70 .40 38,7090 FAR
PMAX 2.14 2.99 .03 3.29 3.04 3.27 3.00 MEAK 3.7 - b, C.89
PEFF 2.22 1.92 C. 1.98 2.39 2.06 2.45 2.10 MIAN 2,18 S. ooy
DAF 0.71 C.64 C. 0.66 0.73 2.68 0.7% 0,703 MEAN ©.7C S.¢ 0 0.G4

6 Ly XE-70 1.86 48,000 FAR
PMAX 2.30 7.2t 2. 2,24 224 2.23 2.36 2.23 MEAN 2.28 S.0. 0.72
PEFF 1.72 1.49 1. T.55 1.84 1.59 71.86 1.60 MEAN 1.68 §.D. 0.55
DAF  u.7% 0.67 0. U.69 0.7% G.7%1 €.79 0.72 MEAN D.74 S.D. .04

ELUMENT CONTRACTOR  MACH ALTITUDE FIELD

6 F-104 1.5 28,000 DATA
TMAX 2.13
PEFF 2.53
DAF 1.19

MACH

1.5

B-46

ALTITUDE
28,000

FIELD
FAR

.42 2.68 2.49 MEAN 2.505
.65 2.85 Z.61 MEAN 2.8y
.09 1.07 1.04 MIAN 1.190

WU U

0.81
0.89
0.02
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O O\
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U LY D
o O\ Oy

[

.60

i

1

S,

L0
4.08 S5.D.

!

2

|

AN

MEAN

L

&
M

LA

i
.35

?

5. 08
30

Y

b

LATE

FMAY

SRR, b, T

.37

5 oy

.95
.25
0.08
.77
.93
.13

C
1

0

Q

.D.
S0
.D.

.0

S
S
S.u.
S
S

-y

.44
7
.27

1
|

FIELD
FAR

FIELD
MEAN 1

FAR

MEAN 2.27
MEAN 3.22 S.D.
DATA

MEAN 2.23

59

.48

.56 MEAN

JOE

28,000

.26

.39

A1 MEAN T

1.
2
]
)
]

ALTITUDE
48,000

.84
28,000

ALTIT

75
.22

97
.25 1

1.86
MACH
1.86
2

.5
MACH

.5
.25 2
2.

.63
.53 1.4¢

HO 3.
)

1
2
|
1
1

!

’

-
7

2
[4

Ja4 2,76

1.

.85
3
i 04

X8-70
2

Y70

67
F-104

F-
.27

CONTRACTOR
CONTRACTOR

1
1

.63 3.84 2.49 3.92

v
2.87
L34 1,491
PLATE
2.29 1
2.72
.19

]

TYPE
PLATE
TYPE
FLATE
TYPE

3

Y

.79
47
L3
)

2
|
i
1
1.5

]

7
.88
.8

FLEMENT
3
ELEMENT
7
’
.30
.90
.26

ELEMENT

2
3
>
L
2

PMA X
PEFF
PMAX
PLFF
DAF




B

PMAX
FECF
AT

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PHAX
PEFF
DAF

PMAX
PEFF
DAF

ELEMENT  TVYPE
8 PLATE
§.22
5.93
7,40
ELEMENT  TYFPE
8 PLATE
5.04 3.00 5.02
£.97 4.97 ©.63
238 1,65 1.33

[
—

MERT  TYPE
g PLATL
4,09
5.83
1.43
ELEMENT  TYPE
8 PLATE
3.82 2.14 3.8¢
4,93 3,18 4,50
1,28 1,48 1.29

r
—
nm
=
M
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—

—d
-2
1

oy o 00
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1 4= o O

MENT  TYPE
8 PLATE
301 1,92 3.07
4.19 2.93 4.02
1.35 1.563 1.31

rm
.
o
™
-

TYPE
PLATE

roNo e 00X

b;OP\)

LEMENT TYPLE
8 PLAIE
2.26 1.%2 2.1}
2.88 2.07 .74
1.27 1.36 1.30

CLEMENT  TYPE
3 PLATE

e

?YPE
5 PLAGE
Voro V.14 1073
2.30 V.73 2.3
.30 0052 1,23

CONTRACTO

XB-70

COJ*<5C

8 /Ll
2.89 4,546
4.47 6.81
1025 1,36

CONTRACTOR

B-58

CONTRACTQ
w8

— Lo
Ty
[l vel

L
I
4
&4
6

— D PO
(%] CO ’j

(F8)
~3

CONTRACTOR

XB-79

L. IRACTOR

AB-70
1.87 3.30
2.74 4.55
1.46 1.38

COHTRACTOR

XE-70

CONTRACTO
XB-70
[ 46 2.40
2. 3 3.20C
1. 1.33

CONTRACTO
i-104

CONTRACTO
F-104
T3V 170
1,47 2,09
Vo 1,23

R MACH
.22
UR H

D

R MA
1

K MACH

— PO PO
(@s]
[Sal]

R MACH
4
+ L

.97 4
1.56 i

R MACH
1.86
1.46 2
1.49 1

R MACH

R MACH

1.101

13

1.18 1

H-43

2 OO WO

271
48 .91 MEAN 3.60
1,37 1.56

671
.06 1.13
VAR

ALTITUDE  FlobD
27,000 DATA

ALTITUDE FICLD
27,000 FAR
702,73 MEAN 2,93
2 4,70 MEAN 5.63
§ 1.50 MEAN 1.4¢%
ALTITUDE  FIELD
27,000 uA‘A
ALTITUDE  FIELD
27,000 FAR
76 2.07 MEAN 7.G4
03 2.81 MEAN 3.44
34 1.36 MEAN ¥ 3%

ALTITULE  “IELD
38,700 vAR
.86 MEAN 7,54

MEAN 1,44

ALTITUDE  FTEL
45,000 DATA

[

ALTITUDE  FIELD
45,000 FAR

J37 1.43 MEAN 1.88
c.lu 3.
.33

Aoy
[

MEAN 2.54
.49 MEAN 1.1/

16

ALTTTODE  [IELD
29,00 YAR
T MEAN Y A7
MrAN LT
VOO MEAN 1.0

o
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e

[V I Ve I Vel
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D
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ELEMENT  TYPE  CONTRACTOR  MACH AL TTTUDE FlELD
a ROCF Xti~70 1.2¢ z/,uﬂa DATA
PMAX 3,15
PEFF O,
Dar 0O,
FLEMONT  TYPE  CONTRACTOR  MACH  ALTITURL  FIELD
9 ROOF XE- 74 V.22 27,0GC0 FAR
PMAX 3.03 2,42 2,07 2.3 3,12 2.1 4.zg 2,08 MEAR 2,79 S.0. V.15
PEFF 5.28 5,08 5,671 5,23 6§.,54 4,98 5,09 4,44 MEAN .15 0. 1.¢6
DAF V.74 2.70 1.83 2.34 1.77 2.36 1.19 2.%V6 MIUAN 1.94 S.0. 0,36
ELEMENT TYPE CONTRACTOR MACH ALTITULDE FICELD
9 ROGF B-58 1.22 ¢7.000 DATA
PMAX 2.88
PEFF 3,39
DAF  1.18
FLEMENT  TYPD  CONTRACTOR MACH ALTITURL FleiD
a ROOF £-58 V.22 27,000 FAR
PMAX 2.26 V.79 2.30 .67 2.33 1.60 3.73 1,62 MEAN 2,10 S.D. 0.8%6
PEFF 23.70 3.10 2.48 2.84 3.29 2.87 3.3 2.V MEAN 3.72 5.0, 1.(5
DAF 1,64 1.723 1.52 1.70 1.41 1.7 1.03 1.93 MEAN .59 S.D., 0.2¢
ELEMENT  TYPE  CONTRACTOR MACH ALTITUDE  FIELD
9 ROOF X5-70 1.40 0 38,700 DATA
PMAX 1,91
PEYFE 2,60
DAF 1.36
ELEMENT  TYPE CONTRACTOR MACH ALTITUDE FilEll
9 ROOF XB-790 1.40  38,7u0 FAR
PraX 2,04 .63 2.0 1.52 1.858 1 4/ 2060 1,46 MEAN 1.8 S, 0,66
PEFE 2,06 2.93 2.50 2.25% 2.51 2,12 2.6° 2,11 MLAN 2.%2 S.D0. 0.87
DAF  1.50 1.80 1.24 1.48 1.27 V.44 71.11 1.44 MEAN 1.41 S.D. 0,21

ELEGENT  TYPE  CONTRACTOR  MACH ALTITUDE  FIELD
9 ROOF Y5-70 1.86 46,000 DATA
PMAX 1.71
PEFF Z2.ub
DAF  1.2]
FLEMENT TYPE CONTRACTOR MACH ALTITHDL  FIELD
9 ROOF X8-70 T.86 48 000 FAP
1
PEFF 2.61 2,52 2,12 1.98 2.02 1.80 2.15 1.79 MEAN 2
DAF .60 1.75 1.32 1.50 1 l.

PMAX 1.63 1.44 1.61 1.32 1.58 1.23 1.94 1.37 MEAN Y. 5.0, 0.%3
] B A S I VR

¢

o
<
[ T
~

L2 1.46 10011 1.5 MEAN 44
ELEMENT TYPE  CONTRACTOR  MACH ALTITUDE FIELD
9 ROOF F-104 1.5 LR,TDO DATA
PMAX 0.99
PEFF 1.79
DAF 1.80

[-49




FLEMENT  TYPE  CONTRACTOR MI7v AL TITUDE  TIELD
10 RODF Xg-71 V.22 27,200 DATA
FMAR 1,84
PEFF 1.78
DAF  0.97
FIEMONT  TYPE  CONTRACTOR  MACH ALTITUDE  FIELD
N ROOF XB-70 V.24 27,000 FaR
PMAX 2.34 2.34 2.17 2,76 2.16 2.04 2,15 1.99 MEAN 2.17 5.0, 0.69
PEFF 2.49 2.67 2.36 2.52 2.23 2.37 2,11 2.23 MEAN Z2.37 5.0, 0.77
DAF 1,06 1.14 1.09 1.16 1.03 1.16 .98 1.12 MEAN 1.0% 5.0, 0.06

CLEMONT  TYPE  CONTRACTOR  MACH A‘TI*'Fr FIELD
16 ROOF B-5§& V.22 7,000 DATA
PMAX 1 74
PEFF 1,40
NAF 0,80
ELEMENT  “VYPE  CONTRACTOR MACH ALTITUDE FLELD
10 ROOF B-58 1.2 27,000 FAR
PMAX 1.73 1.72 1.65 1.63 1.64 1.59 1.62 1.60 FCAN 1,65 S.0. 0.57
PEFF 1.64 1.85 1.58 1.78 V.56 1.73 1.57 1.70 MEAN 1.68 S.D. 0.54
OAF  0.65 1.07 0.96 1,09 0.95 1.09 0.97 1.06 MEAN 1.02 D, 0.07
CLEMENT  TYPE CONTRACTOR MACH ALTITUDE FIELD
10 ROOF XB-70 1.40 38,700 DATA
PrAX 1.44
PEFF 1.52
DAF 1.06
FLEMENT  TYPE INTRACTOR  MACH ALTITUDE FIELD
10 POOF XB-70 1.40 38,700 FAR
PMAX 1.R8 1.8 1.57 1.44 1.56 % 41 1,56 1.4) MEAN 1.51 S.D. 0.48
PEFF 1.91 1.9% 1.78 1.80 1.77 1.70 1.59 1.56 MEAN 1.75 S.D. 0.57
DAF 1,21 1,27 1.1 1.25 1.09 1.21 1.02 1.1 MEAN 1.16 S.D. 0.0¢
TLYMINT  TYPE  CONTRACTOR  MACH  ALTITUDE FIOLD
10 ROOF X6-70 1.86 438,004 DATA
PMAX 1.23
PLFF 0,92
DAF 078
CLEMENT  TYPE  CONTRACTOR MACH ALTITUDE  FIELD
10 RUOF XB-70 1.8¢ 48,000 FAR
PMAX 1,31 1,31 1.25 1.22 1.74 1.14 1.24 1.09 MEAN 1,22 S.D. 0,39
PLFF 1,66 1 69 1.61 1.63 1.51 .51 1,41 1.40 MEAN V.55 S.0. 0.50
GAF 1.27 1.30 1,29 1.33 1.22 1.33 Y.14 1.29 MEAN 1.27 S.D0, 0.06

CLEMENT  TYPE  CONTRACTOR MACH ALTITUDE  FIELD
1o RUQF F-104 1.5 28,200 DATA
PMAX 0.97
PEFE O 77
DAF 0. RO
ELEMENT  TYPE  CONTRMCTOR  MACH  ALTTUDE  FIELD
10 ROOF -0 1.5 28,000 FAR
PMAX 1.09 1,09 1.00 1.06 1.03 1.03 1,098 1.0 MOAN .06
FEFF 1,01 1,08 1,01 1.20 1.01 £.21 1.01 1,20 MEAN .10
DA 0,93 1.08 0.95 1.13 0,98 1,17 0.96 1.15 MEAN 1.04

[V I a R Vel
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ELEMENT  TYPE CONVRACTOR  MACH  ALTITOLDLE  Fltlo
i PLATL AB~70 1.2 27,000 pATA

PMAX & . hy
PEFE 9 39
DA 2.04
CONTRACT R MACTH  ALTITusd  #iLLQ

11 PLATE XB-70 V.22 27,000 FAK
PMAY 5,49 2.85 5.49 2./6 5.48 2.70 5,48 .67 MEAN 410 S5.0DL 1.94
PEFF 6,25 3,91 9.35 3.7611.07 3.57 5,066 s.05 MEAN 6,683 5.0, 3,90
DAF 1.6% 1,37 1.70 1.36 2.02 1.372 1.65 SOMEAN 1,53 S.D. 0,258

CL CONTRACTOR  MACH ALTITUDE 1]
PLATE B-5H 1.22 27,0080 DA

M
—
re

-
=

-

ol |
—

=)

PMAX
PLFF
OAF
NT Tyvt CONTR. CTUx  MACH ALTITUDE FIELD
PLATE B-58 1.22 27,007 FAR

NoRNE
— . .
m— O W

[RallaCI
Ty e e O D — L

—

PMAX 4.27 2.16 4.26 2.11 4..¢ 2‘08 4.75 2. 9 MEAN 3.18 S.D. 1.51
PEFF 7.51 2. > 8.1 2,77 7.0b .66 8.77 2.43 MEAN 5.28 S.0. 3.24
DAF  1.78 1. .7 S 1.8 Toee 1.28 2,06 1,16 MEAN 1.56 S.D. 0.33

ELEMENT  TYPL  TUNTRACTUR  ACH AT

rube FIELD
il PLATE B-7 S A0 38,700

DATA

~d
fa ]

PMAA 3.39
PEFF 5.20
DAF 1.us
EYOAENT  TYFPE  CONTT CTC MACH ALTITUGE FILD
11 PLAT -7 Vo300 38,700 Far
SMAX Ao 195 3 ons 1070 3050 TL80 3,92 1080 MEAN 2,82 S DL 130
PUFE 0La2 S0 2039 748 6,60 2060 67 14 MEAN 4,37 5.0 4]
3 0.5 12 R

BPUCTD R I O S O N

JAF 7.8

o
RN
—
('S
Can
(@]
.

CLEMENT TYPRT CONTRAUCTHOR  MACH  ALTITUC

i PLATL XB-/70 FLoRG dR 000
PMAY .59
PET 4019
on i.6¢

,_.
.
[as
=
[nal

. TYPE  COGNTRACTOP  MACH  ALTITUDE  FleiD

11 PLATE XB-7¢ 1,86 48,000 FAR

UMY 282 22080 1.5 2004 Y2 2,77 1 49 MEAN 017 S.0. 0.9
proF 2 384028 1,88 S04 Tk 4,45 Y 38 MEAN 1.28 S.D. 1.68
DAF B LB TN 127 i T8 T2 1061 0043 MEAN .43 SUDL 3]

~

PLEMENT IYPL CON'-ACTOR  MACH ALTITUDEL FlitD
g 3 g Da ) AT

PMAX 1.66
PLEY 2079
DAF 1.67

£ OR - MaCH  ALTITUDE  FifiD

T
,} PLATE 7-'04 1.s LU0 FAR
A 2

.
PUAX 2.0 1 50 2000 bL0 202 08T AR 1020 MEAN 1,74 s DL 0.7
PEFR 4 0 B S0 1oL 308 T, 3061 0, p’f MEAN bios b Tohg
SAE T b b oAe RS T2 T ou TLDS TS 1001 MEAN 1.4 S 0. U a5




PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEF:
DAF

PMA
PEFF
DAF

PMAX
PEFF
DAF

N o i Rl -t v il b b w1

ELEMENT TYPE
12 PLATE

3.98

3.04

0.91

ELEMENT TYPE
12 PLATE

4.77 2.56 4.77

7.04 6.01 6.05

1.47 2.35 1.27

ELEMENT TYPE
12 PLATE

3.72

5.72

1.54

ELEMENT TYPE
12 PLATE

3.69 1.89 3.68

6.79 5.76 6.49

1.84 3.04 1.76

ELEMENT TYPE
12 PLATE

2.94

3.23

1.19

ELEMENT TYPE
12 PLATE

3.09 1.72 3.07

3.79 3.26 3.58

1.23 1.90 1.17

ELEMENT TYPE
1¢ PLATE

2.25

¢.42

1.07

ELEMENT TYPE
12 PLATE

2.46 1.49 2.44
3.20 2.79 3.04
1.30 1.87 1.25

ELEMENT TYPE
12 PLATE
1.33
0.65
0.49
LEMENT TYPE
12 PLATE
.86 1.13 1.84
.17 1037 1,22

(.63 1.21 0.66

CONTRACTOR
XB-70

MACH
1.22

CONTRACTOR
XB-70

1 4.76 2.30 4.
6 5.33 4.15 4.
4 1.12 1.80 1

MACH
1.22

2.4
5.1
2.1

CONTRACTOR
B-58

MACH
1.22

CONTRACTCR
B-58
1.80 3.67 1.76 3.
5.26 6.06 4.72 5.
2.92 1.65 2.68 1

MACH
1.22

CONTRACTOR
XB-70

MACH
1.40

CONTRACTOR
XB-70
1.63 3.41 1,

MACH
1.40

CONTRACTOR
XB-70

MACH
1.86

CONTRACTOR
XB-70

MACH
1.86

1.39 2.43 1.32 2.
2.60 2.89 2.43 2.
1.87 1.19 1.85 1.

CONTRACTOR MACH
F-104 1.5
CONTRACTOR MACH
F-104 1.5
1.08 1.82 1.06 1.
1.34 1.29 1.34 1.

1.24 0.71 1.26 0.

B-52

66 3.
3.02 3.52 2.86 3.
1.85 1.03 1.72 0.

ALTITUDE FIELD
27,000 DATA
ALTITUDE FIELD
27,000 FAR

75 2.26 MEAN 3.57
95 3.73 MEAN 5.30

.04 1.65 MEAN 1.61

ALTITUDE
27,000

FIELD
DATA

ALTITUDE FIELD
27,000 FAR

67 1.77 MEAN 2.74
39 4.05 MEAN 5.56

.47 2.28 MEAN 2.21

ALTITUDE
38,700

FIELD
DATA

ALTITUDE FIELD
38,700 FAR
41 1.64 MEAN 2.45
29 2.93 MEAN 3.28
97 1.79 MEAN 1.46

ALTITUDE
48,000

FIELD
DATA

ALTITUDE
48,000 FAR

47 1.27 MEAN 1.90
72 2.25 MEAN 2.74
13 1.77 MEAN 1.53

FIELD

ALTITUDE
28,000

FIELD
DATA

ALTITUDE FIELD
28,000 FAR

79 1.07 MEAN 1.46
36 1.42 MEAN 1.31
76 1.33 MEAN 0.98
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ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD

13 PLATE XB-70 1.22 27,000 DATA
PMAX 35.67

PEFF 2.36
DAF 0.b54
ELEMENT TYPE CONTRACTOR MACH - ALTITUDE FIELD
13 PLATE XB-70 1.22 27,000 FAR
PMAX 4.42 2.42 4.40 2.23 4.39 2.11 4.38 2.05 MEAN 3.30
PEFF 3.68 3.62 3.65 3.48 3.61 3.32 3.52 3.13 MEAN 3.50
DAF .83 1.50 0.83 1.56 0.82 1.58 0.80 1.52 MEAN 1.18

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD

13 PLATE B-58 1.22 27,000 CATA
FMAYX 3.4
PEFF 1.45
CAF 0.43
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE B-58 1.22 27,000 FAR

PMAX 3.41 1.77 3.39 1.65 3.38 1.60 3.37 1.62 MEAN 2.52
CEFF 1.83 2.08 1.83 2.01 1.83 1.93 1.85 1.87 MEAN 1.90
DAF 0.54 1.17 0.54 1.22 0.54 1.21 0.55 1.16 MEAN 0.87

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE XB-70 1.40 38,70C DATA
PMAX 2.72
PEFF 3.97
DAF 1.46
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE XB-70 1.40 38,700 FAR
PMAX 2.86 1.60 2.84°1.50 2.82 1.44 2.80 1.44 MEAN 2.16
PEFF 4.40 4.02 4.55 4,03 4.13 3.49 3.63 2.858 MEAN 3.89
DAF 1.54 2.51 1.50 2.69 1.47 2.42 1.30 2.00 MEAN 1.94

ELEMENT TYPE CONTRACTOR MACH ALTITUBE FIELD

13 PLATE X8-70 1.86 48,000 DATA
PMAX 2.08

PEFF 2.80
DAF 1.35
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE XB-70 1.86 48,000 FAR
PMAX 2.28 1.42 2.26 1.30 2.25 1.21 2.23 1.16 MEAN 1.76
PEFF 4.23 3.97 4.46 4,09 4,28 3.85 3.98 3.46 MEAN 4.04
DAF 1.85 2.79 1.97 3.13 1.90 3.17 1.78 2.98 MEAN 2.45

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
13 PLATE F-104 1.5 28,000 DATA

PMAX 1.16

PEFF 0.19

| DAF 0.17
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD

E

13 PLATE F-104 1.5 28,000 FAR
.67 1.05 1.64 0.99 1.62 0.96 1.5 0.97 MEAN 1.31

PEFF 0.36 0.67 0.41 0.69 0.47 0.73 0.5 0.79 MEAN 0.58
22 0.64 0.25 0.70 0.29 0.76 0.34 0.81 MEAN 0.50
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ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE XB-70 1.22 27,000 DATA
PMAX 4,12
PEFF 8.32
DAF 2.02
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE XB-70 1.22 27,000 FAR
PMAX 4.94 2.76 4.91 2.67 4.88 2.61 4.85 2.58 MEAN 3.77
PEFF 7.95 3.59 7.50 3.41 9.09 3.18 7.80 2.51 MEAN 5.63
DAF 1.61 1,30 1.53 1.28 1.86 1.22 1.61 0,97 MEAN 1.42

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD

14 PLATE B-58 1.22 27,000 DATA
PMAX 3.68
PEFF 7.29
DAF 1.98
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE B-58 1.22 27,000 FAR

PMAX 3.74 2.14 3.71 2.09 3.69 2.06 3.66 2.07 MEAN 2.89
PEFF 6.90 2.63 7.17 2.45 5.85 2.36 6.14 1.81 MEAN 4.42
DAF 1.851.23 1.93 1.18 1.59 1.14 1.68 0.87 MEAN 1.43

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD

14 PLATE *B-70 1.40 38,700 DATA
PMAX 2.93

PEFF 3.52
DAF 1.20
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE XB-70 1.40 38,700 FAR

PMAX 2.76 1.87 2.75 1.82 3.13 1.83 2.82 1.83 MEAN 2.35
PEFF 3.34 2.09 3.37 1.93 3.53 2.16 3.25 2.34 MEAN 2.75
DAF 1.21 1.11 1.23 1.06 1.13 1.18 1.15 1.28 MEAN 1.17

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLA. L XB-70 1.86 48,000 DATA
PMAX 2.09
PEFF 2.43
DAF 1.16
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE XB-70 1.86 48,000 FAR
PMAX 2.11 1.52 2.11 1.40 2.17 1.46 2.17 1.43 MEAN 1.80
PEFF 3.80 1./0 3.60 1.64 2.65 1.41 2.59 1.33 MEAN 2,34
DAF 1.80 1.12 1.71 1.12 1.22 0.97 1.19 0.93 MEAN 1.26

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD

14 PLATE F-104 1.5 28,000 DATA
PMAX 1.18

PEFF 1.64
DA" 1.39
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
14 PLATE F-104 1.5 28,000 FAR
PMAX 1.52 1.14 1.51 1,11 1.50 1.10 1.49 1.11 MEAN 1..1
PEFF 2.13 1.56 2.12 1.47 2.09 1.38 2.32 1.11 MEAN 1.77
DAF 1.40 1.27 1.471 7.32 1.36 1.25 1.56 1.01 MEAN 1.34

B-54

wvrnn
oo
O W —

—
. .

wunwm
oo o
e o o

wuwvrwn

wwvmwm
oo o

wVwnwm
(o v i o)




PMAX
OEFF
DAF

PMAX
PEFF
DAF

FYAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAY
PEFF
DAF

PMAY
PEFF
DAY

PMAX
PEFF
DAF

‘ ()
D

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
15 CLATE  XB-70  1.22 27,000  DATA

3.23

0.

0.

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FTELD
15 PLATE  XB-70 1,22 27,00C  FAR
4.27 2.48 4.24 2.33 4.21 2.:3 4.18 2.18 MEAN 3.27
6.81 5.90 5.86 5.05 5.10 4.07 4.74 3.66 MEAN 5.15
1.59 2.38 1.38 2.17 1.21 1.83 1.13 1.68 MEAN 1.67
ECEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
15 PLATE  B-£8 122 Z/,00u  DATA

3.0

5.46

176

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FICLD
15 PLATE  B-58 1.22 27,000 FAR

3.20 1.85 3.17 1.78 3.14 1.75 5.12 1.76 MEAN 2.47

6.57 5.65 6.25 5.15 5.80 4.62 5.13 3.94 MEAN 5,39

2.05 3.03 1.97 2.89 1.84 2.64 1.£5 2,25 MEAN 2.29

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
15 PLATE  XB-70  1.4C 38,760  DATA

2.54

3.07

1.2

ELEMENT TYP: CONTRACTOR MACH ALTITUDE FIFLD
15 PLATE  XB-70  1.40 38,700  FAR

2,41 1,65 £.39 1,57 2,72 1.55 2,48 1.55 MEAN 2,04

3.53 3,04 3.30 2.79 3.05 £.67 .01 2,82 MEAN 3,05

1046 1,84 1.38 1.78 1.20 1.72 1,01 1.82 MEAN 1.55

ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
15 PLATE  XB-J0  1.86 48,000 DATA

181

2. 20

1.2

ELEMENT  TYPE  CONTRACTOR MACH ALTITUDE  FIELE
15 PLATE  XB-70  1.86 48,000  FAR

1,83 1.39 1.81 1.30 1.89 1,76 1.88 1.22 MIAN 1.57

2039 2,49 2,70 2.03 T.66 2,03 048 2,03 MEAN 2.47

1.5 1,79 1.49 1,75 141 1,77 1.32 1.67 MEAX 1.60

ELEMENT  TYPE CONTRACTOR MACH ALTIVUDE  FlELs
18 PLATE  F-104 1.5 28,000 DATA

0.89

0. 71

0.80

ELEMENT  TYPE CONTRACTOR MACH ALTITUDE FIELS
15 PLATE  F-104 1.5 28,00 FAR

PoVG 1,00 1037 0,95 1015 0,93 1,14 £33 MEAN 1.06

FOT 117 1007 1017 1023 1031 1040 1.47 MEAN 103

0.85 1.18 0.92 1.23 1.07 1.41 1.23 }.56 MEAN 1.8
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PMA
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PCFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
C..F

PMAX
FERF
DAF

PMAX
PEFF
DAF

G, U
Ei EMENT

TYPE
e FoATE
3.55 2.28 3.50
3.41 3.37 2.37
0.96 .48 v.96
ELEMENT TYPE
16 PLATE
2.84
1.36
0.48
ELEMENT TYPE
16 FLATE
2.56 1.68 2.52
1.65 1.89 1.64
0.65 1.13 0.65
ELEMENT TYPE
16 PLATE
.13
3.52
1.65
ELEMENT TYPE
16 PLATE
2.24 1.54 2.21
4.03 3.65 4.12
1.80 2.38 1.86
ELEMENT  TYPE
16 PLATE
1.54
2.31
1.50
ELEMENT TYPE
16 PLATE
1.60 1.31 7.58
3.75 3.38 3.72
2.28 2.59 ?2.36
ELEMENT TYPE
16 PLATE
0.74
0.19
0.25
ELEMENT TYPE
16 PLATE

1.01 0.86 1.00

0.36 0.64 0.41 0.68 0.46 0.

CONTRACTOR  MACH
XB-70 1.22
2.10 3.45 1.98 3.
3.24 3.3% 3.08 3.
1.54 0.96 1.56 0.
CONTRACTOR MACH
B-58 1.22
CONTRACTOR MACH
B-58 1.2.
1.58 2.47 1.54 2,
1.87 1.865 1.76 1
1.15 0.67 1.14 0,
TONTRACTOR MACH
XB-70 1,40
CONTRACTOR MACH
XB-70 1.490
1.44 2,19 1,39 2
3.59 3.68 3.04 3
2.50 1,68 2.19 |
CONTRACTOR MACH
XB-70 1.86
CONTRACIOR MACH
XB-7°0 1.86
1.20 1.64 1.14 1
3.30 3.76 3.30 3.
2.76 2.29 2.91 2.
CONTRACTOR MACH
F-104 1.5
CONTRACTOR MACH
F-104 1.5
0.81 0.99 0.79 C.

72 0.

0.35 0.74 0.41 0.83 0.46 0.9) 0.

B-56

7
.15
45

ALTITUDE
27,000
5 1.98
38 3.05
88 1.54

FILLD
FAR

MEAN 2.84
MEAN 3.7Z8
MEAN 1.24

ALTITUDE
27,000

FIELD
DATA

ALTITUDE
27,000
c4 1.60 MEAN

FIELD
FAR
2.10

.76 1.85 McAN 1.75

62 1.16 MEAN 0.90

ALTITUDE
38,700

FIELD
DATA

ALTITUBE FIELD
38,700 FAR

1.38 MEAN 1.32
2.36 MEAN 3.45
1.71 MEAN 1.95

ALTITUDE
48,000

FIELD
DATA

ALTITUDE
48,000

FIELD
FAR

.63 1.09 MEAN 1.40

42 2.88 MEAN 3.43
11 2.65 MEAN 2.49

ALTITUDE
28,000

FIELD
DATA

ALTITUDE FIELD
28,000 FAR

97 0.86 MEAN 0.91
53 0.79 MEAN 0.57
55 0.92 MEAN 0.65
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PMA
PLFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX
PEFF
DAF

E’.(’:

B, 80

2 43
MENT TYPE
17 PLATE

2.80 2.02 2.82
7.47 3.03 7.63
2.67 1.50 2.71

ELEMENT TYPE
17 PLATE

2.18

7.90

3.62

ELEMENT TYPE
17 PLATE

2.18 1.40 2.17

6.42 2.18 ©.82

2.95 1.55 3.14

ELEMENT TYPE
17 PLATE

1.91

3.23

1.69

ELEMENT TYPE
17 PLATE

2.01 1.18 2.01
3.39 1.61 4.18
1.69 1.36 2.09

ELEMENT TVDE
17 PLATE

1.54

J./4

2.43

ELEMINT TYPE
17 PLATE

1.56 0.83 1.59

5.02 1.72 3.77

3.16 2.08 2.37

ELEMENT  TYPE
17 PLATE

1.15

1.71

1.49

ELEMENT TYPE
17 PLATE

1.44 0.79 1.46 0.709 1,
4 42 1.77 3.15 1.42 2.2
.06 2.23 2.16 1.81

CONTRACTOR

CONTRACTOR

CONTRACTOR

0 ek
. .

CONTRACTOR

CONTRACTOR

CONTRACTOR

CONTRACTOR
37 4.57 1.
1.60 2.88 1.
CONTRACTOR

CONTRACTOR

MACH
1.22

.97 2.
.61 6.
.33 2.

MACH
1.22

MACH
1.86

.90 1.
52 3.
70 2.,

MACH
1.5

ALTITUDE  FIELD
27,000 FAR
88 2.02 MEAN 2.4:
72 2.52 MEAN 5,13
33 1.25 MEAN 2.01

ALTITUDE FIELD
27,000 DATA

ALTITURE FIELD
27,000 FAK

.16 1.49 MEAN 1.80
.30 1.77 MEAN 4.18
.38 1.19 MEAN 2.17

ALTITUDE FIELD
38,700 DATA

ALTIVUDE FIELD
38,700 FAR

.00 1.23 MEAN 1.60
.63 1.49 MEAN 2.74
L32 7.21 MEAN 1.63

<

<

ALTITUDE FIELD
48,000 DATA

ALTITUDE FIELD
48,000 TAR
59 0.92 MEAN 1.23
88 1.09 MEAN 2.87
45 1.19 MEAN 2.18

ALTITUDE FIELD
28,000 JUATA

ALTITUDE FIELD
28,000 FAR

.45 0.74 MEAN 1.1
.76 0.99 MEAN 2.32
.59 1.34 MEAN 1.98
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SRR
C

PoeMENT RS CONTRACTOR  MACH ALTTITUDY Fleid
T8 PLATF XG-70 1.22 27,000 DATA
PMAX 2.75
PEFF 1.98
DAF 0.72
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE XB-70 1.22 27,000 FAR
PMAX 2.42 1.81 2.41 1.76 2.40 1.68 2.39 1.71 MEAN 2.07 S$.D. 0.74
PEFF 3.35 3.02 3.04 2.76 2.28 2.17 2.00 2.11 MEAN 2.59 S.D. 0.96
DAF 1.39 1.67 1.26 1.57 0.95 1.29 0.84 1.23 MEAN 1.27 S.D. 0.28
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FJELD
18 PLATE B-58 1.22 27,000 DATA
PMAX 1.84
PEFF 2.26
DAF 1.23
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE B-58 1.22 27,000 FAR
PMAX 1.87 1.22 1.86 1.22 1.86 1.20 1.84 1 26 MEAN 1.54 5.0. 0.59
PEFF 2.67 2.07 2.61 1.96 2.08 1.60 1.91 1..1 MEAN 2.09 $.D. 0.75
DAF 1.42 1.69 7.40 1.61 1.12 1.34 1.04 1.45 MEAN 1.38 S.D. 0.22
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIEL.
18 PLATE XB-790 1.40 38,700 DATA
PMAX 1,89
PFFF 1.33
DAF  0.83
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE XB-70 1.40 38,700 FAR
PMAX 1.75 1.04 1.74 1.02 1.74 1.07 1.73 1.16 MEAN 1.41 S.D. 0.57
PEFF 1.27 1.12 1.28 1.46 1.50 1.76 1.74 1.96 MEAN 1.51 S.D. 0.55
DAF 0.73 1.08 0.73 1.43 0.86 1.64 1.01 1.69 MEAN 1.15 S.D. 0.39
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE XB-70 1.86 48,000 DATA
: PMAX 1.34
] PEFF 1.64
: DAF  1.22
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
8 PLATE XB-70 1.86 48,000 FAR
PMAX 1.39 0.78 1.38 0.83 1.38 0.89 1.38 0.93 MEAN 1.12 S.D. 0.45
PEFF 1.38 1.21 1.27 1.09 1.34 1.30 1.70 1.67 MEAN 1.37 S.D. 0.48
DAF 1.00 1.56 0.92 1.33 0.97 1.46 1.23 1.79 MEAN 1.28 S.D. 0.31
ELEMENT TYPE CONTRACTOR MACH ALTITUDE TIELD
18 PLATE F-104 1.5 28,000 DATA
PMAX 0,99
PEFF 0.55
DAF  0.56
ELEMENT TYPE CONTRACTOR MACH ALTITUDE FIELD
18 PLATE F-104 1.5 28,000 FAR
PMAX 1.34 0.79 1.37 0.78 1.36 0.73 1.35 0.70 MEAN 1.05 S.D. 0.46
PEFF 0.92 ©.92 0.85 0.84 (.83 0.86 0.82 0.86 MEAN 0.86 S.0. "./7
DAF 0.68 1.17 0.62 1.08 0.61 1.18 0.61 1.22 MEAN 0.90 S.D. 0.29
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PUAX
PLF
DAF

PMAX
PEFF
DAF

FMAX
PEFF
DAF

PMAX
PEFF
DAF

PMAX

PEFF

DAF

PMAX
PLFF
DAF

PMAX
PEFY
DAF

PMAX
PEFF
NAF

R

2.0

0N

ELEMENT  TYPE
19 PLATE

2,23 V.71 2.22

c.06 2.02 2.13

0.93 1.18 0.96

ELEMENT TYPE
19 PLATE

1.67

1.97

1.18

ELEMENT TYPE
19 PLATE

1.72 1.13 .71

1.26 1.31 1.46

0.73 1.35 0.86

ELEMENT TYPE
19 PLATE

1.47

1,01

0.69

ELEMINT  TYPE
19 PLATE

1.0 1,00 1.€°

1.22 1.12 1.18

0.75 1.12 0.74

ELEMENT  TypPE
19 PLATE

1.24

0.78

0.63

ELEMENT TYPE
19 PLATE

1.29 Q.73 1.28

0.67 0,71 0.78

N.52 0.87 0.61

CONTRACTOR
XB-70 1.

63 2.20 1.59 2.
d

1.
2.

1
LI

CONTRACTOR

CONTRACTOR

CONTRACTIR

CONTRACTOR

CONTRACTCR

CONTRACTOR

0.81
0.
0.80 0.46 0.65 0.

02 2.20 2.
24 1.00 1.27

B-58 1.

MACH
1.22
L1401
AR
.50 1

MACH

AB-70 1.40

M+ CH
1.40
01 0.

XB-70

A A

e,

MACH

XB-70 1.80

MACH
XB-70 1.86
1.28 0,87 1

65 0.59 0.56 0.

B-59

Y. 74

[ERANES

ALTITUDE FIELD
27,000 FAR
20 1.55 MEAN 1.92

.16 2.00 MEAN 2.08
0.98 1.29 MEAN 1.11

ALTITUDE FIELD
27,000 DATA

ALTITURE FIELD
27,000 FAR

.69 1.23 MEAN 1.43
.89 1.91 MEAN 1.59

12 1.56 MEAN 1.16
ALTITUDE FIELD
38,700 DATA
ALTITUDE FIELD
38,700 AR

60 1.13 MEAN 1.32
18 1.31 MEAN 1.18
1.16 MEAN Q.94
ALTITUDE FILELD
15,000 DATA
ALTITUDE FIELD
48,000 FAR
.29 0.94 MEAN 1.06

54 0.52 MEAN 0.63
42 ¢.55 MEAN 0.62
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